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PREFACE TO THE SECOND EDITION. 



I AM glad that my humble labors iu the department of 
renal affections, as presented in the first edition of this 
work, have proved so generally acceptable and have re- 
ceived 80 much approbation at home and abroad. 

The present edition contains much new matter, espe- 
cially relative to the nerves of the kidney ; numerous 
alterations have been made, and the chapter on the tests 
for albumin in the urine has been entirely rewritten, in 
accordance with many new experiments I have made 
relative thereto. 

I continue to employ the terms urBemic accidents and 
oriemic poisoning out of deference to usage ; though, as 
well known, recent experiments have shown injections 
of urea into the blood to be less noxious than has been 
supposed; the noxious element in the so-called urffimic 
poisoning probably being some substance iu the blood 
produced by imperfect formation or elimination on the 
part of the kidneys. 

H. B. MILLARD. 
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I HAVE only to say of this volume that it is the result 
of the erperience ol nearly twenty-six years of hospital 
and extensive private practice, and of several years' 
study in the laboratory, of pathological and healthy 
kidneys of men and animals. The illustrations were 
all drawn by myself from kidneys, with the exception 
of Figures 1, 2, 7, and 8, which are taken from other 
authors, and 4, 6, 6, and 12, which were ^rawn for me 
from my own preparations. 

In perusing the works of many writers upon nephritis, 
I may in some instances unconsciously have Incorpo- 
rated their ideas without according due credit, I have 
endeavored, however, carefully to fulfil all obligations 
of this kind. 

As I have shown in the context, the term Bright' s 
disease, as understood by Bright himself, does not 
comprise every condition of nephritis, but as most of 
the conditions I have described are generally understood 
aa belonging to Bright's disease, I have given my work 
this title, though the nomenclature is by no means 
exact. I have usually employed instead, throughout 
the book, the word nephritis. 

I have used exclusively the word albumin instead of 
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albnmen, althoogh the termination en is generally used 
by medical writers. The word albumen, is, however, 
Bimply the Latin woM meaning the "white of the 
egg," though it is applied to every variety of albumin ; 
the latter, however, represents the proximate princi- 
ple, and I believe chemists now generally distinguish 
the two by the terminations en and in. In Watts' 
"Dictionary oi" Chemistry," ' the most Important work 
of the kind in English, the termination in, is exclusively 
used. 

Where, however, I have quoted from other authors, I 
have not felt justified in changing their spelling. 

My work baa been, at least, conscientiously perform- 
ed, and with an earnest desire of addiug to the knowl- 
edge and therapeutics of the subject of which it treats. 



H. B. MILLARD. 



4 East FoBTr-Fmerr St., Nkw Tobk, 
NovemtMr 1, 1883. 
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PART I. 



THE OENEEAL ASATOSIY OF THB KIDNEY. 

That what I have to say upon the pathology, diagnosis, 
and treatment of nephritis (Blight's disease) may be 
quite clear, I maj' be permitted to map out and briefly 
describe the region in which are situated the lesions 
which exist in this malady. This is necessary to the 
general reader, because few wlio do not malie pathology 
and histology a special stndy, are perfectly familiar with 
or can call at once to mind the minute anatomy of the 
kidney. 

With the general form and position of the kidney we 
are familiar enough to make it unnecessary to dwell 
upon them, simply stating, as a guide in autopsies, the 
average normal weight of the organ to be between four 

1 and five ounces. 

It is covered by a dense, closely adherent capsule, and 

I its bulk is constituted by masses of tubules arranged in 
a certain order, connective tissue, glomeruli, and blood- 
vessels, from one portion of which the nutrition of the 
kidney is derived, and from the other most of the con- 
stituents peculiar to the urine are eliminated. 
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2 bright's disease. 

The whole kidney is divided into two principal re- 
gioDs, the cortical and medullary ; the latter, again, 
into the zone of limitation or marginal region, and the 
papillary region. The cortical region is most vascnlar, 
and contains many thousands of small bodies, about 
riiF to jhs '^'^^ ^^ diameter, known as the Malpighian 
bodies. Each of these bodies consists of a congeries of 
blood-vessels, from 0.02 to 0.03 mm, in diameter, and ar- 
ranged in two main lobes, contained in a raerabranous 
sac, known aa *'Bowtnan"s capsule." This congeries of 
blood-vessels is composed of a number of small arteries, 
which are a continuation or blossoming of a small ar- 
tery proceeding from an interlobular artery, emptying 
into Bowman's capsule at a point nearly opposite the 
neck of the capsule, and known as a vas afferens ; 
the tuft is known as a Malpighian tuft or glomerulus ; 
it subdivides into seven or eight arteries. These reunite 
to form a vessel known as a tas efferens, which emerges 
from the capsule at a point closely adjoining that which 
the vas afferens enters. 

Tlie convolutions of the tuft form the lobules, one be- 
ing slightly larger than the other ; they are both covered, 
by a very thin layer of connective tissue ; this is reflected 
upon and forms the lining of the capsule. The whole 
surface of this delicate membrane is covered by a flat 
epithelial layer whose functions I shall hereafter allude 
to. The glomerulus is not adherent to the capsule. 

From the blood thus introduced into Bowman's cap- 
sule, certain elements, mostly aqueous, are passed out 
into the capsule, and hence arises the necessity of 
another outlet than the tas efferens ; this outlet is the 
commencement of an uriniferous tubule ; it commences 
as a constricted neck, which quickly dilates into a 
crooked tube {tubulus contortus). This, with many 
windings, runs toward the medulla, in reaching which 
it becomes suddenly attenuated, and descends straight 
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ANATOMY OF THE EIDKET. 3 

down, forming the descending branch of a omre known 
as ^^Henle's loop.'^ In the region of the cortex it de- 
flects from the mednllary ray, and is known as an ir- 
regular tubule. It then becomes convoluted, and again 
forming a convoluted tubule, of the second order, its con- 
vexity being directed toward the surface of the kidney, 
it empties by the junctional part into a collecting tu- 
bnle ; this latter runs in a straight direction toward 
the papilla. When several of these tubes have reached 
the papilla they coalesce. A number of fascicles of col- 
lecting tubules, constituting the merfw/fory ray, or pi/ra- 
mid of FerTein, form a cone-like body, the base looking 
toward the surface of the kidney. These cone-like bod- 
ies are produced by the union of the tuhuli urlaiferi 
at about the beginning of the zone of limitation ; they 
reunite just above the papilla, forming the cone, A 
number of primitive cones form the pyramids, or ren- 
culi ; they have a bottle-shaped appearance, owing to 
the space between what would represent the junction of 
the neck and body of the bottle. These pyramids are 
known as i\ie pyramids of MalpigM, or medullary pyr- 
amids. There are from ten to eighteen of these, sep- 
arated from each other by the prolongations of the cor- 
tex known as the columns qf Berlin ; the apex of these 
pyramids forms a papilla which projects into the calices, 
these in turn being formed by the brandling and sub- 
divisions of the pelvis, the latter being a basin formed 
by the expansion of the ureter. 

The formation and course of an uriniferous tubule is 
shown by Pig. 1. 

The changes of an independent uriniferous tubule, 
from its commencement at Bowman's capsule to the time 
it enters into a medullary ray, are numerous, undergo- 
ing many variations in direction and diameter. Ttie 
diameters of the tubules in an adult vary from j-J-j to 
jfj of an inch. The space between the medullary rays 
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AKATOMT OP THE KIDNEY. O 

in the cortical snbstance is known as the Idbyrirdh ; it 
is here that the Malpighian bodies and the tubvZi con- 
toi^ti are found. 

Bowman' s capsule may be regarded as the commence- 
ment of the tirinif erous tubule. The wall of each tubule 
is formed of a delicate membrane, or tunica propria ; 
this is absent in the ductus papillaris. 

Until a comparatively recent time, this membrane has 
been regarded as wholly homogeneous and structure- 
less. Ludwig shows, however, that "though," in his 
own language, "this is as clear as glass, elastic, a nu- 
cleus can occasionally be brought to view." See Chap- 
ter III. 



CHAPTER II. 

THE EPITHELIA OF THE UaiNARY TUEtTLEE. 

The membrane of Bowman's capsule and Us neck is 
continuous; but at the commencement of the convo- 
luted tubule it changes. Here the epithelia are com- 
posed of a clouded mass of nucleated protoplasm. The 
epithelial pulp is only loosely attached to the basement 
membrane. 

R. Heidenhain first called attention to minute granu- 
lations in the epithelia in certain of the tubules of ani- 
mals which he called stiibchen, having a long axia di- 
rected toward the lumen, these epithelia being known 
as bacillated or rod-like epithelia. 

As the tubules undergo various changes in their caliber, 
direction, and form, so do the epithelia lining them vary. 
The convoluted tubules of the first and second order, 
the ascending and descending portions of the narrow tu- 
bules, are lined by polyhedral or cuboidal epithelia ; as 
the ascending and descending portions of these become 
narrower, the epithelia become flat. At the commence- 
ment of the collecting tubules they are lined with cu- 
boidal epithelia which soon become columnar, and in the 
lower portions they are distinctly imbricated. The form 
and structure of the various epithelia of the kidney are 
shown in the following figure from Heitzmann.' 

As the article is pertinent to the subject now under 
consideration, I subjoin here portions of a paper written 

□ Heallli and Diae&sa. 



EPITIIELIA OF THE TUBULES. 7 

by me and published in the Neio York Journal of 
Medicine, June, 1882, treating also of certain cbangea 
the result oi inttammation, entitled, "Researches in the 
Minute Anatomy of the Kidney." ' 

R. Heideubain* was the first to call attention to the 
presence of a peculiar rod-like or bacillated structure 




existing in the uriniferous tubules. He found this struc- 
ture in convoluted tubules, in the ascending portions of 
the looped tubules, and in the Intercalated tubules of 
the liidneys of mammals. 

According to his view, the rodlets (stiibchen) are 
plainly visible in the outer portions of the epithelia— 

' Bead before the New York Mediuo-Chinu-Bioal Society, May 9, 1883. 
' " Mikrosk. Beitriige lur Anat. uud Pliysiolot^e der Nieren:" Max 
BohulWe'a Arch, t niikr. Anat,, 10 Bd., 1874. 
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; is, in those portions lying nest the connective tis- 
sue, and he sometimes saw in torn epithelia the rods 
isolated. The same observer" also tirst demonstrated 
with accuracy that the secretion of the salts is per- 
formed only in the tubules, in accordance with the views 
maintained by Bowman. Char- 
cot ' deduces from the esperiments 
of Heidenhain with indigo-blae 
the conclusion that the secretion 
or elimination of this coloring 
matter takes place only in those 
portions of the tubuli uriniferi 
which are covered by the epithelia 
having the rods (epithelium S. 
batonnets). Whether the secre- 
r tion of the specific principles of 
- the urine takes place in precisely 
. the same fashion as the elimination 
; of coloring matters, he regards as 
■ impossible of demonstration ex- 
perimentally. 

In a late monograph by Charcot, Lemons svr les Con- 
ditions Palhogeniqiies de VAIhiiminurie, Paris, 1881, 
he regards the tuhuli contoril and the loops of Henle, 
particularly the ascending branches of the loops, as 
the real glandular part of tiie kidney. "They are," 
he says, "lined by an epithelium, thick, granulated, 
cloudy — in a word, glandular. Tliey are enveloped in 
all parts by a dense capillary network, bathed, like 
themselves, in a lymphatic fluid." " These parts seem, 
then, in some respects, designed for the selection and 
concentration of the specific principles of the urine, 

' "Versocbe abet den VorgBngderHarDabsondenmg : " Pfiligor'a Arohlr, 
OBd„p. 1., 1874. 

* Ch&root PU Brighfa Disease, traiulKted b^ Millard, p, 38. 17«w York, 




EPITDELIA OF THE TUBULES. 9 

urea, and nric acid ; it is in these parts, no doubt, that 
is formed the hippuric acid, which does not pre-exist in 
the blood." 

Heidenbain, however, did not associate the rods with 
the process of secretion, for he observed a similar struc- 
ture also in the smaller ducts of the parotid and sub- 
maxillary glands, the same formation in the latter 
structure being already known to Henle and Pfliiger. 
In the acini of the glandula submasillans and in the 
other acinous glands he could not discern them. 

E. Klein' asserts that he has observed that the rods or 
fibrils of Heidenhain, when looked at from the surface, 
are connected into a network, so that they are more 
probably septa of a honey-combed network seen in pro- 
file. What the intimate nature of these formations is 
neither of the above- named authors attempts to explain. 
My own researches, I hope, will prove their nature, 
though as to their significance I have only suggestions 
to make. Since the reticular structure of all protoplas- 
mic formations, including, therefore, epithelium, was 
demonstrated by C. Heitzmann,' the question has been 
what the reticulum present in the protoplasm is. Un- 
questionably the two main properties of living matter 
are motion and production of its own kind. Both these 
properties are attributes of the reticulum within the 
protoplasm. As long as a protoplasmic body is alive 
and endowed with the property of amceboid motion and 
locomotion, the reticulum in it is never in a state of per- 
fect rest. We constantly see changes in the configura- 
tion of the reticulum. We see that in a portion of the 
protoplasmic body the reticulum becomes very narrow, 
while in an opposite portion it is simultaneously wi- 
dened, especially so when a prolongation of the body, a 

< AtlM at BlMntogy, London, 1880. 

• " Onteranehungen iiber daa Protoplaama : " SltiimgBbBriolile d. kaiaeri. 
Akad. d. WlsEensch. in Wlea., 1873. 
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paendopodinin, is poshed out. In such a flat offshoot, 
or false leg, the reticulum may be stretched to such a 
degree thai the projection loolis homogeneous, as if des- 
titute of any structure. 

The writer above quoted claims that the narrowing of 
the reticulum is the state of contraction which is an ac- 
tive property belonging to it. The stretching, on the 
contrary, represents the state of extension which is 
merely passive, due to the pressure of the liquid pushed 
out from the contracted portion into that at compara- 
tive rest, this contracted portion being immediately after 



The foregoing is tenable only if we admit the presence 
of an investing layer around the protoplasmic body 
which prevents the liquid filling the meshes from escap- 
ing outward. The flat investing layer is claimed to be 
identical in its nature with the mass composing the re- 
ticulum proper. It is maintained, also, that the reticu- 
lum at any time, and almost instantaneously, may be 
transformed into a flat layer, as is the case in the for- 
mation of an investing layer around a vacuole. Vice 
versa, the flat layer almost instantaneously may fall 
back into the reticular structure at the moment of dis- 
appearance of the vacuole. This continuous change of 
shape and place of the reticulum is a positive proof of 
its being living matter. S. Strieker,' among the most 
recent observers, describes the reticular structure and 
its changes as follows : 

"The interior of the cell-bodies iindergoes manifold 
visible variations. One of the most remarkable instances 
is furnished in the saliva corpuscles. The assumption 
that a so-called molecular motion takes place in the 
Baliva corpuscles is erroneous. The granules seen with 
insufficient amplifications are transverse sections of tra- 

' *' Mlttheiliiug Qber Z«Uen and Gruiidsultatajizen : " Med. JahibQolteii 
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becnlffi. The saliva corpuscle is traversed by a sharply 
marked trabecular structure, which, so long as the cor- 
puscle is fresh, executes lively wavy motions. The 
wuving gradually ceases on addition of solutions of salts 
in certain concentratiou, and the reticular structure dis- 
appears. The waving is now replaced by very slowly 
fonned changes in the iuterior mass." 

A second proof of the reticulum being the living mat- 
ter proper rests upon the fact that, both in normal and 
in morbid processes, the new formation of corpuscular 
elements starts from the points of intersection in the 
reticulum. This so-called endogenous new formation 
of living matter is especially plain in the inflammatory 
process invading epithelial formations. Here, it is im- 
portant to note, the reticulum at flrst becomes coarse, 
nest it coalesces into lumps, which, being at first homo- 
geneous, in turn assume a reticular structure themselves, 
and now represent so-called inflammatory or pus cor- 
puscles. These corpuscles at first remain in connection 
with the neighboring reticulum by means of delicate 
filaments, which are portion and part of the reticulum. 
Later, when the pus corpuscles which have originated 
in the interior of an epithelium become extruded from 
its interior, the newly fonned corpuscles represent pus 
corpuscles. 

In conducting my researches, I have studied the kid- 
neys of the rabbit, pig. dog, and man, all of them being 
preseiTed and hardened in a solution of chromic acid. 
T have, therefore, no observations to report upon the 
form-changes of the epithelia, but have studied the 
changes in the interior structure of the epithelia in the 
inflamed human kidney as they appear in chronic 
croupous, in chronic interstitial nephritis, in waxy de- 
generation of the kidney, in fatty degeneration, and 
in chronic interstitial nephritis with acute recurrence. 
These investigations enable me to maintain that the re- 
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ticular Btroctnre of the epithelinm of the kidney is 
really a formation of living matter. 

Upon closely examining the epithelia of the tubali 
uriniferi in the kidneys of the above-named animals, 
we readily perceive, with comparatively low powers of 
the microscope (400 or 500 is sufficient), the presence of 
rod-like formations in the epithelia of the tubuli cour 
torti, in the irregular tubules, in the ascending branch 
of the looped tubules, and in the intercalated tubules, 
entirely in accordance with Eeidenhain's assertions, al- 
though he does not include the kidneys of the pig. 

The drawings of the rodlets, as given by Heidenhain 
in Max Schultze's " Archiv," and copied by Klein and 
other writers, give an exaggerated idea of the real ap- 
pearance of the rods. Even under a high power they 
are never so large as in the drawings, and seldom pre- 
sent the straight, regular, and symmetrical appearance 
there represented. The accompanying drawing {Fig. 4) 
more nearly represents their average appearance under 
a power of 1,200. 

I have found them in the healthy kidney as follows : 

In man, in the ascending tubules, power 1,200. 

In the rabbit, power 500 to 600, in convoluted, in 
ascending, and in irregular tubules. Also (never before 
mentioned) in a portion of the descending tubules. 

In the pig, in the convoluted and ii-regular tubules; 
and in the same tubules, and narrow tubules, in which 
the rods are very faintly shown, of the pup. 

The pale, flat epitheha of the looped tubule proper do 
not, as a rule, exhibit the rods. The columnar epithelia 
of the collecting tubules, on the contrary, which are 
distinctly imbricated, especially in the kidney of the 
dog, exhibit the rods more or less plainly. The colum- 
nar epithelium of the rabbit does, however, show them. 
High powers (1,000 to 1,2(X)) of the microscope corrob- 
orated the views of Klein — namely, that the rods are . 
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connected with a reticalam by means of delicate fila- 
ments inosculating both with the wall of the nucleus 
around which the rods are located, and also with the 
delicate reticulum in the inner portion of the epitbelia, 
next to the caliber, where the rods are usually absent. 
It is striking how the thickness of the rods differs in 
the different epithelia of the same animal's kidney. 
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Sometimes they are very thin, beaded poles, with quite 
distinctly marked interstices between them. In this 
case the connecting filaments, running almost at right 
angles from rod to rod, are easily discernible. At other 
times the rods are rather bulky formations, having but 
extremely narrow interstices between them. In this in- 
stance the connecting filaments, as a matter of course, 
are very short, and not easily seen. In a third instance 
the outermost portion of the epitheliam is a compact or 
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liomogeneous mass, in which no rods can be observed 
at all. 

Another striking feature is the great variety of ap- 
pearances exhibited by the cement-snbstance. Some- 
times this is plainly marked at regalar intervals between 
the epithelia. Then the transverse connecting filaments, 
the formerly so-called thorns, are plainly visible. At 
other times hardly any trace of cement-sabstance is 
seen, but the reticular structure is present in a nearly 
uniform distribution throughout the epithelial layer. 
S. Strieker {loc. cit.) was the first who observed these 
same varieties in the appearance of the cement-sub- 
stance in the epithelial layer of the cornea ; also, that 
the micleus varies greatly in the degree of distinctness 
in which it comes to observation. Where the rods are 
slender, the nucleus, as a rule, is well defined ; where, 
on the contrary, they are bulky, the nucleus is, on an 
average, not very plainly marked. The sharpest defi- 
nition of the nucleus is furnished by the flat epithelia 
of the looped tubules in which the rods, as before men- 
tioned, are absent. 

In inflamed kidneys of man I have repeatedly found 
the rods as follows : 

1. In chronic interstitial nephritis : 

a. In the convoluted tubules. 

b. In the straight tubules. 

2. In acute croupous nephritis : ■ 

a. In ascending tubules. 
8. In chronic croupous nephritis, in the straight tu- 
bules. 

4. In chronic croupous nephritis with waxy degenera- 
tion, cross-sections of ascending tiibules show the rode 
rather enlarged. Also in straight tubules in the pyra- 
mid of the same kidney. 

5. In chronic croupous nephritis with acute recur- 
rence, in cross-aeclions of the convoluted tubules. 
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6. In fatty degeneration of tlie kidney, in cross-sec- 
tions of the convoluted tubules. The rods here showed 
fat globules. The connective tissue was thickened. 

In these Bpecimena the rods of the epitbelia through- 
out the tubules are clunasy and bulky, the whole retien- 
Inm being enlarged, rendering the epithelium, with low 
powers of the microscope, coarsely granular. In many 
instances the rods are not discernible, as, in their place, 
a coarsely granular mass is present, pervading the whole 
epithelial body ; or else the innermost portion of the 
epithelium looks coarsely grannlar, the outermost por- 
tion, on the conti-ary, being homogeneous and shining. 
I have repeatedly seen in acute interstitial nephritis even 
the looped tubules, which in this situation were consid- 
erably increased in bulk, provided with a coarsely gran- 
ular reticulum — nay, even with an indistinct rod-like 
Btructure. All these features become still more promi- 
nent by staining the specimens with the chloride of gold 
after they have been soaked and washed for several 
days in distilled water. This reagent, in a half-per- 
cent, solution, brought in contact with the specimens for 
forty minutes, renders sections from the normal kidney 
of a brown violet hue, slightly increasing the distinct- 
ness of the reticular structure of the epithelia. In the 
inflamed kidneys of man, the epithelia of a great many 
of the ascending, irregular, and convoluted tubules, upon 
being stained with the chloride of gold, as above de- 
scribed, became dark violet. With higher powers of 
the microscope we can ascertain that it is the coarse re- 

Iticalnm, the bulky rods, and the homogeneous masses 
sprung from coalescence, as it were, of the rods, which 
exhibit the deepest gold stain. 
As it is the tubuli nriniferi which have the rod-like 
structure, which iu HeideuUain's experiments with in- 
digo sulphate are the only ones which are colored by 
it, so in the inflamed kidney it is only these tuhnles that 



16 



BEIGHT'9 DISEASE. 



become colored by the gold. It seems reasonable to 
fluppose, from tlie effect of these reagents, that the 
epithelia with rods, perhaps by virtne of their having 
more living matter and a more bulky reticulum, are of 
most importance in secreting or forming the extractive 
matter of the urine. 

Numerous attempts to produce the stain with the gold 
in the healthy kidney of the dog, pup, rabbit, and pig 
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were ineffectual in rendering the rods plainer than in the 
unstained condition. 

In the inflamed kidneys, in which the violet coloration 
was produced, no doubt the reticulum of the epithelia, 
owing to the inflammatory process, was considerably 
increased in bulk. The most marked violet stain was 
exhibited by a number of the convoluted tubules and by 
irregular and ascending tubules. We know that living , 
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matter is considerably increased in amount in the in- 
llammatory process, and are justified, consequently, in 
maintaining that the reticnlnm and rod-like formatioDs 
within the epithelium, being part of the reticulum, are 
fonnatiouB of living matter. 

As to the significance of the rods, it may be inferred 
from the statements I have made that they are in close 
relation with the process of secretion. Obviously, the 
stream of liquid running from the neighboring blood- 
vessels through the epithelia toward the liquids con- 
tained in the caliber, and vice Tersa, will be facilitated 
by an elongated arrangement of the leticulura — i.e., the 
rods. In a state of comparative rest the rods lie close 
to each other — nay, are coalesced into homogeneous 
masses. In this condition the cement-substance between 
the epithelia is best marked. In full activity of the 
epithelium, on the contrary, the rods will be very dis- 
tinct, will stand further apart, and the cement-sub- 
stance between the epithelia will in consequence become 
indistlDct. 



CHAPTER in. 

THE ENDOTHELU OP THE UBmAET TUBULES. 

Whilr inveBtigating the peculiarities in the structure 
of epithelta of tubuli uriuiferi in their normal condi- 
tion, I often observed the presence of flat, spindle-shaped 
bodies between the basis of the epithelia and the adja- 
cent 80-calIed structureless membrane of the tubule. 
These spindle-shaped bodies doubtless correspond to 
those flat, nucleated formations which cover the inner 
surface of the structureless layer in nearly all epithelial 
— i.e., glandular — formations. By most observers they 
are regarded aa endothelia belonging to the connective 
tissue subjacent to the epithelial layers. V. Czeniy was 
the first one to bring them to view in other tissues, 
which he did by staining the specimens with the nitrate 
of silver ; and C. Ludwig," also by the silver stain, first 
indicated their presence in the urinary tubules. He 
does not fully describe them, but alludes to them as 
follows. Speaking of the basement membrane of the 
tubuli uriniferi, he says: "In general the basement 
membrane appears to be homogeneous, and cannot be 
further divided; but occasionally a nucleus can be 
brought into view in the substance by carmine ; and in 
some instances, and for short distances, the same ap- 
pearances occur in the tortuous canals, when treated 
with nitrate of silver, as are presented by the blood and 
lymph capillaries under the same condition." "The 
basement membrane is as clear as glass, elastic." "The 

■ Hmd-book at HUtology, tj 8. Btrioker. London, 1671. 
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ehape of the nnclens is usually the same in all instances, 
being spherical, sharply defined, and with numerous 
granules scattered through its substance." 

Such an endothelial layer, present in all varieties of 
the urinary tubules, is best visible in the front view of 
the structureless membrane, where the epithelium is 
stripped off. Here the endothelia are comparatively 
large, irregularly polyhedral bodies, with distinct cen- 
tral nuclei. The nucleus has a plainly marked shell, 
containing in its interior a few small nucleoli, the nuclei 
being mostly of oblong shape. In the body of the en- 
dothelium a delicate reticulum is seen with very minute 
nodnlations. Each body is separated from all its neigh- 
bors by a delicate light rim of cement-substance, which 
is traversed at right angles by extremely minute fila- 
ments or thorns. In side view, obviously, these bodies 
will exhibit a spindle- shape, the broadest portion of the 
epindle corresponding to the central nucleus. 

If the views of recent observers are correct — namely, 
that the structureless layer, synonymous with the hya- 
line or basement layer, is an aggregation of endothelia 
infiltrated with elastic substance- — this view may also be 
applied to the structureless membrane of the urinary 
tubules. In, normal kidneys I failed to discover nu- 
clei in the structureless layer proper, which would 
indicate their construction of former endothelia. In 
inflamed kidneys, on the contrary, no doubt was left 
as to the fact that the structureless layer is composed 
by a number of closely attached, in part nucleated, en- 
dothelia. 

I have found the endothelia repeatedly in the inflamed 
kidney in chronic croupous and in chronic interstitial 
nephritis, in acnte interstitial and in acute croupous 
nephritis, and in fatty and waxy degeneration of the 
kidney. I have found them most frequently in the 
ascending, descending, and convoluted tubules. I am 
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not aware that any observer has heretofore recognized 
their existence as having a pathological significance. 

In the inflamed kidney the endothelial layer beneath 
the epithelial is always more marked than in the nor- 
mal kidney. In clironic catarrhal (interstitial or dee- 
quamative) nephritis, all the' tubules that have lost 
their epithelial investment invaiiably show an invest- 
ment of endothelia. 
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This, in the transverse section of the tnbnle, is char- 
acterized by the presence of flat, irregularly spindle- 
shaped bodies, which are always more coarsely granular 
than in the physiological condition. Their nuclei are 
also more coarsely granular, sometimes homogeneous. 
The flat shape, the large size in the frontal diameter, 
and the construction of the nuclei serve for an accurate J 
contradistinction to epithelia. I have failed in obtain- 1 
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ing sjiecimens indicative of a new formation of epithelia 
after the loss of the original epithelial investment. 

It may be admissible to assnme that the enlarged en- 
dotheliiil layer serves (at least to some extent) as a 
substitute for tlie lost epitheiia. In tubules whose epi- 
thelia, as in chronic catarrhal nephritis, are transformed 
into inflammatory or medullary corpuscles, the new 
formation also starts from the endothelia. The final 
resnlt in this instance is known to be the destruction of 
the tnbule and its replacement by newly formed con- 
nective tissue— a condition which is known by patholo- 
gists as cirrhosis of the kidney. 

[Since writing the rough outlines of this article, I 
have recognized for the first time well-marked endo- 
thelia in the urine in a case of advanced chronic cronp- 
ous nephritis with fatty degeneration. I found a clus- 
ter of three or four of these surrounded by free fat 
granules.] 

Still more plainly marked are the endothelia in 
cronpons (parenchymatous) nephritis. In fact, the a]>- 
pearances seen in urinary tubales where casts have just 
formed could not be explained unless by the presence 
of endothelia. 

The results of my researches may be summed up in 
the following statements : 

1. The rods discovered by Heidenhain in some varie- 
ties of the tubuli uriniferi are part and parcel of a retic- 
ulum present within every epithelium. 

3. The reticiilnm, including its elongated rodlike for- 
mations, is the living matter proper. 

3. The relation of the rods to the rest of the reticulum 
of an epithelial body varies greatly, the variation prob- 
ably being due to different stages or degrees of secretion. 

4. The reticulum, including the rodlike formations, 
in the inflammatory process, both in catan-hal and 
croupous nephritis, gives rise to a new formation of 
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living matter, which results in the new formation of 
medullary corpuscles or pus corpuscles. 

6. The structureless membrane is lined by flat endo- 
thelia lying between it and the basis of the epithelia of 
the urinary tubules. 

6. In nephritis the endothelia become considerably 
enlarged, and in catarrhal, as well as in croupous ne- 
phritis, they line the urinary tubules after the epithelia 
have been shed or lost; they surround the cast in 
croupous nephritis after the epithelia have perished in 
the formation of the cast. 



CHAPTER IV. 



THE CONNECTIVB TiaaUE OF THE KIDNEY. 

The importance of thia tissue will be readily understood 
when we consider that to ita lesions is due one of the 
moat common forms of Blight's diaease, namely, ijUeT' 
stUiaZ nephritis. 

According to G. Johnson (" Lectures on Bright's Dis- 
ease") thia connective tissue does not exist in the laby- 
rinth, but I have repeatedly recognized it in healthy 
kidneys of man, of the rabbit, dog, and pig. No fibril- 
lated connective tissue exists between the tuhuli con- 
torti. It is found, however, in the tissue immediately 
Burronndiug the Malpighian corpuscles, and especially 
those lying close to the medulla. These are often en- 
cloaed by fibrous connective tissue. 

Elsewhere, only isolated small fusiform cells lie be- 
tween the blood capillaries and the urinary tubules of 
the labyrinth. They do not, however, in any way bind 
the convolutions of the tubuli UTiniferi either to one 
another or to the blood-vessels. The spaces between 
the tubules of the medulla in the immediate neighbor- 
hood of the papilla are filled with a distinctive fibrillated 
connective tissue surrounding the urinary tubules in a 
concentric manner. The nearer we approach the limit- 
ing layer the more delicate becomes the fibrillation and 
the more abundant the cellular elements. (Ludwig, in 
Strieker's "Histology.") 

The capillaries forming the glomerulus are covered by 
delicate connective tissue. This delicate layer also lines 
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the capsule, both layers being covered with epithelia ; 
according to Heitzmann that apon the glomeralns be- 
ing cuboid in the fcetus and flat in the adnlt, while that 
upon the parietal portion is flat. In scarlatina, in the 
case of patients who succumbed rapidly from anuria, 
Mr. Klebs states that he found the only lesion in the 
kidney to be an excessive moltipUcation of the cells (or 
epithelia) of the connective tissue of the glomerulus, 
naturally producing compression of its blood-veBsels. 
There is no doubt, however, that inflammation of the 
glomerulus could not exist without Inflammations of 
other portions of this organ. The convoluted tissue of 
the glomerulus is often thickened, but not indepen- 
dently of other inflammation. 



CHAPTER V. 



THE CmCULATION OF THE KIDNET. 



The greater part of the renal arteries ran into the cor- 
tex, forming arteria; interlobularea. A small portion 
of these penetrate to the fibrous capsule, and each arte- 
ria interlobular is sends to a Malpighian body a small 
trunklet called a vas afferens ; a few of these vasa offer- 
eniia give off fine branches which break np into capilla- 
ries through which the blood passes into the capillary 
plexuses surrounding the urinary tubules. 

The tas efferens, which contains arterial blood, aftev 
leaving the capsule of Bowman runs immediately to thd 
medullary ray, subdividing, as it extends, into a capil- 
lary network and running in part to the cortical sub- 
stance. Prom the capillaries of the cortical substance 
thus formed, descend straight branches, supplying the 
medullary rays. These are the true vasa recta. 

The labyrinth derives its supply of blood from the 
capillaries running upward from the efferent vessel. 

The capillaries, composing a plexus surroiiniiing a 
medullary ray, are never closely adherent to the urinary 
tubules, lacuniform spaces, frequently filled with fluid, 
intervening between the walls of the blood and the uri- 
nary vessels. 

Both these varieties run immediately toward the fis- 
enre-like space in the marginal layer of the medulla, 
between the fasciculi of the tuhuU urin{ferL They 
break up into capillaries that form looped plexuses 
about the tubules. The circulation of the medullary 



BRIGHT' S DISEASE. 



portion is tlierefore derived from the capillaries di- 
rectly ariaing from the vasa efferentia and from the vaaa 
recta descending from the cortical plexns. "The veins 
arise from the capillaries of the cortical substance, es- 




pecially those of the labyrinth, and their confluence is 
often marked on the surface of the kidney in the form 
of stars. Aa the medullary rays are lost near the sur- 
face of the kidney and the outermost portion of the cor- 
tex has no tufta, obviously the veins arise from the 
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capillary system snrronnding the convolnted tubules. 
The veins accompany the arteries, and empty into the 
venous plexus at the boundary zone between the cortex 
and the pyramis. The latter furnishes veins derived 
both from the capillaries of the collecting tubules and 
from the vasa recta, the ascending loops of which empty 
directly into the inter-zonal venous plexus." (Heitzmann, 
foe. cit.j p. 738.) 



CHAPTER VI. 



THE NEETE9 OF THE KIDNET 



Have not by histologists received the attention they 
merit. Among the most valuable investigations are 
those made by Dr. Holbrook, of New York, and con- 
tained in a paper on " The Termination of the Nerves of 
the Kidney," read before the American Society of Mi- 
croscopists, in 1883, a resume of which is herewith pre- 
sented : 

The nervea supplying the kidneys are mainly of the 
non-mednllated variety. They accompany the larger 
arteries of this organ, either in bundles or in flat ex- 
panded layers, and the latter features I found more 
common than the former, 

Somptimes an artery would be found encircled by a 
network of non-medullated nerves of a bewildering 
number. Hundreds of such nncleated bundles of fibres 
could be traced around, above, and below an artery, 
freely branching, bifurcating and supplying all the 
neighboring formations with a large number of delicate 
fibrillie. In such a case the single non-medullated 
nerve-fibres lay apart and were separated by an ex- 
tremely delicate layer of fibrous tissue, the perineu- 
rium internum. The cortical substance undoubtedly 
derives all of its nerves from such bandies accompany- 
ing arteries. The pyramidal substance is supplied with 
bundles of non-medullated nerves, apparently indepen- 
dent of the arteries ; at all events such formations are 
exceedingly scanty here. The bundles of non-medul- 
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lated nerre-fibreB are marked by a large nnmber of 
nuclei. 

True ganglions I have seen only in small numbers. 

The bnndles of nerve-fibres give off delicate ramolea 
to the afferent vessels by which they enter the tuft, 
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and here they produce a delicate plexus spun around 
the capillaries of the tuft. It was impossible to decide 
where the ultimate fibrillfe branched in the capillaries of 
the tuft, because in the specimens treated with formic 
acid it was impossible to distinguish between the fiat 
epithelia covering the convolutions of the capillaries 
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and the endothelia covering their interior. Sometimes 
I obtained a specimen in which it seemed as if the ulti- 
mate fibrillffi branched beneath the covering, flat epi- 
thelia in the delicate connective tissue between the con- 
volutions of the capillaries, but of this I am not certain. 
I vnsh here to corroborate the assertion of L. Bremer ' 
that every capillary is supplied with a plexus of non- 
medullated nerve-fibrillje, but I disagree with his as- 
Bertion that the nerves run outside the wall of the 
vessel, and do not penetrate the wall itself. My own 
observations, I think, leave little doubt that they pene- 
trate the cement substance between the endothelia. 
Concerning the distribution of the nerves in the middle 
coat of the arteries, I fully agree with the assertion 
of M. Lorvitt ' that they run between the smooth mus- 
cle fibres. From the large bundles of non-medullated 
nerve-fibres innumerable delicate beaded fibrillas arise 
and course in the delicate fibrous connective tissue be- 
tween the uriniferous tubules. 

In perfect specimens there is no difficulty in satisfy- 
ing one's self of the fact that every tubule is encircled 
by a plexus of non-medullated nerve-fibres coursing 
either in the immediate vicinity of the tubule, in the 
interstitial connective tissue, or within the dense layer, 
subjacent to the epithelia, known as membrana propria, 
or even within the layer, along the feet of the epithelia 
themselves. Obviously those nerves are most favor- 
able for research which course outside of the epithelia 
at a small distance from the membrana propria. Here 
we can, sometimes, see at certain regular intervals, 
arising at right or acute angles, extremely delicate nerve- 
fibrillffi, which pierce the membrana propria and run into 

' L. Bremer ; Arcliives of MlrroBcopIc Anatomy. Bd. zxi.. Die Neiven der 
CBpUtureii der kleinoreu Arlerieii und Venen, 1882. 

< Die Nerven der gUtten UnsculUur, Silzungeb^r. d. Wiener Akad. d. 
WisEenEcb, , Bd. xxi. 
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the cement substance between the epithelia. The dis- 
tance in which these ultimate fibrillie arise tally cor- 
respond to the breadth of a single epithelial element ; 
BO much so that in some places the impression of a 
ladder with regular rounds is obtained. Of course, 
only one of the frames or side-pieces of the ladder is 
present. 

In a front view of the epithelia the nerve-fibrUlge can 
Bometimes be traced in the form of a delicate plex- 
us distributed in the epithelia, and not infrequently 
conveying the impression that every epithelium is 
surrounded by a nerve-fibrilljE in the cement sub- 



In an edge view this impression is not obtained, for 
we can see the interstices between the epithelia sup- 
plied with nerves only exceptionally, while in the ma- 
jority of cases two or three epithelia seem to be sup- 
plied with only one nerve-fibrilla) common to them. 
The later image is more particularly pronounced along 
the straight collecting tubules in which, usually in edge 
■view, two nerve-fibrill* are situated between tliree or 
four epithelial elements ; and here the cement sub- 
stance carrying the nerve-fibrillje is much broader than 
the cement substance apparently destitute of nerve- 
fibres. If, however, we recall the fact, that in a front 
view of the tubules, the arrangement of the ultimate 
fibrUlfe is ptexifonn, we obviously should not expect to 
see in edge view nerve-fibrillie between each single epi- 
thelium. 

The distributions of the nerves in the uriniferous tu- 
bules seem to be richer in the convoluted and the as- 
cending and descending limbs of the narrow tubules, 
while the straight collecting ones seem to be more scant- 
ily supplied. Several times I have seen nerve-fibres ac- 
companying the loops of the nanow tubules in a direc- 
tion correeponding to their coarse. 
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Recent researches made by S. Strieker ' make it evi- 
dent that the cement substance between the epithelia is 
by no means an invariable formation, and that tempo- 
rarily the ledges of the cement substance may be dia- . 
tinctly seen ; at other times, on the contrary, it is lack- 
ing to such an extent that the epithelia represent one 
unbroken layer of protoplasm with nuclei at regular in- 
tervals. Even when the cement substance is apparent, 
invariably transverse spokes (the formerly so-called 
thorns) are seen traversing the layers of cement sub- 
stance interconnecting the single epithelia. It is these 
spokes with which the nerve-fibrilla? inosculate. Thus 
we easily understand the way in which nervous impnlse 
is transmitted into "the interior of the small secretory 
work-shops, termed epithelia. 

Dr. Beale claims to have traced the nerves of the kid- 
ney to their distribution around the vessels and urinit- 
erous tubules, but makes no mention of their final end- 
ings. The low-power objectives used by hira leads me 
to think he may have mistaken connective-tissae fibre 
for nerves. 



> Mlttheiltmg tiber Zellon nnd Grand-SnbBttuiHD, Wiener Hedlf. Jili^ 
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In the language of Hofmann and Ultzmann, " The urine 
13 the secretion of the kidneys, and under normal con- 
ditions is essentially a solution of such ingredients as 
belong to retrograde tissue-metaraorphosis. It ia a so- 
lution of area and chloride of sodium, to which are 
added in less proportion other organic and inorganic 
constituents of the blood, aa well aa certain foreign 
matters introduced into the organism, which are excreted 
through the kidneys unaltered, or having previously 
undergone chemical transformation. 

"In a normal condition thenrine contains in part,or- 
ganic constituents, as urea, uric acid, creatinine, bippa- 
ric acid, xanthine, lactic acid, coloring matters, indican, 
grape sugar (Brucke), etc.; partly inorganic, chloride 
of sodium, phosphates of sodjum, magnesium, and cal- 
cium, sulphates of the alkalies, iron, and ammonium 
salts as constituents of the coloring matters ; and'gases 
— carbonic acid, nitrogen, and oxygen. In pathological 
urine, grape sugar, inoside, biliary matters, fat, sulphu- 
retted hydrogen, coloring matters of the blood, urcery- 
thrine (Heller), leucine, and tyrosine, oxalate and carbo- 
nate of calcium, carbonate of ammoniuiu, cystine, pus, 
blood, epithelium, spermatozoa, fungi, and infusoria." ' 

That the glomerulus Malpighianus is the principal 

. New York, 
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source of the aqneoua secretion, is now generally con- 
ceded. The delicate thin membrane of which its ves- 
Bela are composed permits of an eaay separation of the 
watery portion of the blood, and this facility is made 
greater by the volume of its vessels, which are large in 
proportion to Che means of exit of their blood, which 
can take place only through the narrow orifices of the 
tasa ^erentia. Hence arises a temporary retardation 
of circulation in the vessels of the glomerulus, which 
would become permanent except that the congestion is 
kept down by the escape of the water, which Hows into 
the commencement of the uriniferous tubule. Not only 
is water secreted, but under certain circumstances albu- 
min. The transudation is increased by any obstacle to 
the flow through the vessels, or by greatly increased 
pressure. 

As is well known, Lndwig regards the functions of 
the gloraemlus to consist simply in the mechanical fil- 
tration of the water of the blood, holding all the urinary 
constituents in the blood pre-formed, in solution. Ac- 
cording to Bowman's theory, the Malpighian tufts 
secrete essentially only the water of the urine with a 
small part of the crystallized salts, while the specific 
elements of the urine are excreted by the epithelia of 
the convoluted tubules. 

Recent experiments, however, made by Overbeck, 
Ntissbaum, and Heidenhain, demonstrate the following 
facts : 

1. That the separation of the water from the blood, 
which takes place principally in Bowman's capsule, 
" is not wholly a simple physical phenomenon compar- 
able to that which in our laboratories ia effected through 
inert membranes," ' but that it is mostly performed by 
the epithelia of the glomernlus, 
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2. That the albnmin and sngar are separated from 
the blood by the glomerulna. 

3. That while some of the urine extractives, as urea 
and uric acid, pre-exist in the blood and are separated 
from it by tlie epithelia of the convoluted and straight 
tubules, the epithelia of the tube system do not act in 
all cases as merely separators of previously existing 
substances, but, as has been shown by the experiments 
ot Schmiedberg and Koch, are really formative. Hip- 
puric acid exists only in feeble proportion in the urine 
of man ; it is found mostly in the uriue of herbivorae, 
but in these it does not pre-exist in the blood. (Hip- 
puric acid may be considered as a combination of ben- 
zoic acid and glycocolle — sugar of gelatine.) 

Now according to the experiments last referred to, if 
into the blood of a dog benzoic acid and glycocolle are 
injected and the ureter tied, a certain quantity of hip- 
puric acid accumulates in the blood. It is evident 
that this hippnric acid must have been formed in the 
kidney by synthesis, from the fact that if the vessels of 
the kidney and not the ureter are tied, the hippurio 
acid is not found in the blood. The next experiment is 
yet more conclusive. If one kidney of a live dog is ex- 
tirpated, and blood containing benzoic acid and glyco- 
colle is injected through the principal artery of the 
kidney hippuric acid is formed in the blood. This 
Bynthesis may be made at a cool temperature, and in a 
kidney extirpated as long as forty-eight hours. 

The epithelia of the kidney, therefore, perform the 
functions of separation as regards urea and uric acid, 
and of secretion or formation as regards hippuric acid. 
This being shown, we may assume that other elements 
of the urine are secreted by the epithelia of the tube 
system. In fact, aa urea and uric acid exist pre-formed 
in the blood in minute quantities only, we may conclude, 
as they are voided in the urine in so much larger quan- 



36 beight's disease. 

tity, that the functions of the epithelia as regards urin- 
ary salts are formative or secretory. 

As regards the uutenableness of Ludwig'a theory of 
the formation or secretion of all the urinary extractives 
in Bowman's capsule — a theory, I may add, which was 
also held by the late Dr. Charles Isaacs, U. S. Army, 
who, I beheve, first demonstrated that the Malpighiaa 
tuft was covered by epithelia, and by the late John "W. 
Draper — the remarks of Beale are of interest. 

" If the urine were secreted in its fully formed state 
by the agency of the vessels of the Malpighian body and 
the epithelium covering it, it is difficult to find an ex- 
planation of the fact that in every mammalian animal 
such fully formed urine is made to pass down a very 
long and tortuous tube, instead of a short straight one. 
And it might be argued that, admitting a thin layer of 
epithelia to exist upon the capillaries of the Malpighian 
bodies, it seems very improbable that these alone should 
be concerned in the secretion of the urine, while the 
large cells in such great number lining the uriniferous 
lube are destined to perform no important office ; and 
the difficulty is much increased when we consider that 
the convolutions of the tube permit so large a number 
of these cells to be packed in very small space. 

" It seems extraordinary that any one, after carefully 
comparing the Malpighian bodies of man and animals, 
which secrete much fluid urine, with those of birds and 
reptiles, which have urine of a pasty and nearly solid 
consistence, should come to the conclusion that these 
organs are not destined for the transudation of water 
from the blood. 

"The idea of the capillaries of the straight portion of 
the uriniferous tubes being principally concerned in this 
process is still more astonishing, because one cannot 
understand how those who maintain such a doctrine fail 
to see that the ailments they advance in favor of their 



SOIJHCES OP THE URINART SECRETION. 



37 



own view apply with tenfold force to the capillaries of 
the Malpighian bodies. If water passes from the capil- 
laries around the straight portion of the tube, it mnst 
traverse the capillary wall, connective material, and 
lastly the thick wall of this portion of the uriniferous 
tube." ' 

Urea has been fonnd in the blood under ordinary 
circumstances, and in gont. Dr. Garrod has been able 
to detect, by very delicate tests, traces of nric acid in 
the blood in health ; while in goat, uric acid, free or in 
combinations with soda, can always be found. These, 
however, are mainly formed in the kidney, inasmuch as 
when these organs are removed no traces of these salts 
can be found in any of the tissues. The various ex- 
tractives are undoubtedly formed principally in the 
kidney, as the bile is formed in the liver. Some experi- 
ments notably demonstrate this. 

If the renal vein be tied, more urea is found in the 
blood than if the kidneys be extirpated. When these 
organs are removed, no urea, or only a trace, ie found 
in the blood ; but if the ureters be tied, the accumula- 
tion is very considerable. 

These conclusions will be sustained en route by other 
proofs ; but enough has been said to prove that the 
function of the glomerulus is to separate the aqueous 
portions of the blood, while the specific products are 
formed or secreted by the tubular apparatus. 

There seem to be, however, but few supporters of 
the doctrine that uric acid and urea are formed in the 
kidneys. 

It now remains to determine by what parts of the 
kidney these secretions are eliminated or formed, and 
how. 

Experiments show quite satisfactorily that the selec- 
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tion of these prodacts takes place in the convolnted 
tubules and in the loop system. The collecting tubulea 
may be excluded as belonging only to the excretory 
apparatus. 

Charcot considers that this elimination takes place in 
those portions o£ the tuhuU uriniferi that are lined by 
a cloudy or rodlike epithelium, namely, the tviiidi con- 
torCi and the ascending branch of Hente's loop. The 
function of these epithelia is undoubtedly the separation 
from the blood, which is contained in the capillary plex- 
uses surrounding these tubes, formed by the branches 
of the rasa ^ertnitia, of a considerable qnantity of 
the debris of the blood corpuscles in the form of extrac- 
tive matter. 

If it be not, as yet, conclusively proven that the epi- 
thelia have the power of altering some of the substances 
they separate from the blood and converting them into 
urea, uric acid, and the peculiar urine extractives of 
which so large an amount is excreted, the functions of 
the epithelia of the loop system in the separation or se- 
cretion of the urinary salts is shown conclusively by 
Heidenhain's experiments.' 

If the water and the specific principles were both se- 
creted by the glomerulus, the suppression of the former 
would involve the suppression of the latter. Such, how- 
ever, is not the case. The watery secretion may be in- 
terrupted by diminishing arterial pressure in the kid- 
ney, by copious blood-letting, or by division of the 
spinal cord below the medula oblongata. If, in an ani- 
mal whose spinal cord has been divided, an injection of 
a solution of sulphat<3 of indigo sodique be made, not 
the most minute quantity of urine reaches the bladder, 
but the coloring matter passes into the kidney. It is 
secreted but not excreted. In such a case it is not dif- 
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fused, a3 in the normal condition, throaghont the kid- 
ney ; it occupies only the cortical Bubstance. 

The microscope enables us to determine, thanks to tlie 
blue tint, what parts of tlie uriniferous tubules, and in 
these tubules what elements, are concerned in this elimi- 
nation. "The parts which are colored, then, are: First, 
the convoluted tubules ; second, the ascending branches 
of Henle's loop. The capsules of Bowman, on the con- 
trary, as well as the descending tubes of the loop, do 
not present the slightest trace of blue." (See Charcot, 
American edition, p. 21.) These portions are the very 
ones lined by a rodlike epithelium.' 

"If the animal be killed ten minutes after the injec- 
tion, we perceive that the coloring matter impregnates 
solely the epithelia. If the animal be killed, on the 
contrary, an hour or later after the injection, we find the 
epithelial cells colorless, and the blue matter to have 
passed into the lumen of the canals, where, owing to the 
absence of water, it is found iu a highly concentrated 
state — tliat is, in the form of a crystalline deposit." 
(Charcot, p. 21.) 

It is evident enough that in this experiment this sub- 
stance is selected from the blood contained in the capil- 
lary plexus surrounding the tubules and derived from 
the vasa efferentia. 

"There is every reason for believing that phenomena 
essentially the same, occur when the secretion of the 
water is allowed to continue ; only, under the influence 
of this secretion, the coloring matter is carried away far 
from the primitive seat of elimination — that is, it is dif- 
fused into the descending or slender branches, into the 
collecting tubes, and finally into the urine. It is this 
that happens when, at a certain moment following close 
upon the injection, all the parts of the kidney, with the 

' 1 have shoiTD since Heldenhain's tnveBtigatiaiie that the deueuding to- 
bulea in tlie rabbit shon the rods. [ Vide Chapttir IL] 
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exception of the glomernli, are Tound to be colored ; but 
this coloration rapidly disappears when the animal is 
permitted to live, all the coloring matter carried by 
the water passing into the urine." (Charcot, loc. cit.) 

Heidenhain also varies the experiment by cauterizing 
portions of the surface of the kidney, thus suppressing 
in tile corresponding parts of the kiduey the secretion of 
water; in the parts not cauterized the coloration affects 
the medullary and cortical portions, and in those cau- 
terized only the cortical, in this part only the convoluted 
tubes and ascending branch of Henle's loop being af- 
fected. 

The object of the aqneous secretion is probably only 
to give fluidity and to carry the products into the col- 
lecting tnbes. 

Still more conclusive is the result of the injection of 
UTateofsoda, one of tlie salts found in normal urine. 
In the experiments of Mr. Heidenhain the urate of soda 
injected in a concentrated solution is deposited in the 
canaliculi contorti, in the form of yellow granulations 
accumulated in the lumen of these tubes, while there JB 
not found in the glomeruli the slightest trace of it. 

In the urine of birds, which is almost solid from the 
uric acid it contains, this is never found in Bowman's 
capsule. 



CHAPTER Vin. 

THE SIGNIFICANCE OF THE EXISTENCE OE NON-EXISTENCE OF 
ALBUMIN IN THE URINE, AND THE QENBBAL CONDITIONS 
OF ITS OCCDRRENCB IN HEALTH AND DISEASE. 

That the mere presence of albnrain in the urine or its 
absence does not indicate that nephritis exists or does 
not exist is generally recognized. The former is, how- 
ever, often a phenomenon of such grave import that its 
recognition and meaning 'demand serious consideration. 

Albumin occurs in urine either as a phyBiological or 
pathological event, in the former case being, however, "in 
small quantity, transient, and compatible witli a perfect 
etate of health" (Cliateaubourg). As a physiological con- 
dition it is as yet not generally recognized, but that it 
does thus occur I think has been Batisfactoriiy shown. 
I do not here include the albuminuria following de- 
ranged digestion, great mental or physical exertion, 
excesses in eating or drinking, exposure to a low tem- 
perature, biliary derangements, etc., since, after these, it 
is the exception when albumin cannot be detected by 
delicate tests. But very recent researches which I shall 
specify, on an extensive scale and conducted under the 
most favorable circumstances, clearly enough show that 
albumin may often be found in the urine in the case of 
persona enjoying perfect health, without any known 
exciting cause, and under influences of repose, diet, etc., 
most calculated to prevent it, and that it often occurs 
in children in perfect health. 

Albumin formed e.xternally to the kidneys, as that ac- 
companying bleunorrhoea, deep vaginitis, and cystitis, or 
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occurring from blood in the genito-urinary system ex- 
clusive of the kidney, is to be eliminated here, as I refer 
only to renal albumin, and as all the varieties oC albu- 
min found in the blood ' are to be found in the urine 
without important modifications, I should state that in 
speaking of renal albumin I refer to serine, or the albu- 
min of the blood, and to globulin, the two coexisting in 
the urine. The former, however, is in only small pro- 
portion to the other. Egg albumin injected into the 
veins passes into the urine. This is not the case, how- 
ever, with serum albumin. 

For some time, however, au idea of physiological 
albuminuria has existed. It was suggested by Gubler in 
18G5 that albumin occurred in the urine of well per- 
sons ; Ultzmann, in 1870, recognized albumin in the 
urine of eight young persons in good health ; in 1873 J. 
Vogel stated that he had for several years recognized 
the existence of albumin without appreciable lesion of 
any organ. Saundby found it to be persistently present 
in the urine of two young persons in perfect health, a 
lacteal diet and repose in bed causing it to diminish but 
not to disappear. 

Dr. G-. Jolmson regards the occurrence of albumin 
in persons in "apparent" perfect health as common, 
and reports a number of instances in which it existed in 
notable quantities. In regard to one of these cases, 
however, he states: 

"1. In this latent albuminuria without apparent 
lesion, if the cause be sought some excitement will al- 
ways be found. 

"2. That the presence even of traces of albumin ia 
the urine is always pathologic and never physiological." 

' Hoppe-SeylBr givee eight groupB of theai>, namely; 1. Albumins: 3. 
Globulins ; S. FibriuB ; 4. Albmnluntes ; 5. Acid Albumins or STntoniti ; 
6. Amyloid; 7- Coagnltttpd albominouB bodies; 8. PepWnas. It isaeoei- 
aary to trcAt here only ot Uiu first tvo. 
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It is unlikely that all the above observers were mis- 
taken in their conclusions that albamin was found in 
health, but as their method of testing in each case is not 
given, and as they do not state whether microscopic 
examinations were made, it is not possible for us to say 
that the supposed albumin was not peptone, or that 
the microscope might not have shown in some of the 
cases the existence of slight nephritis. I liave myself 
detected, by Tanret's test especially (the double iodide 
of mercury and potassium), albumin in the urine in 
nomeroua cases where no evidences of deranged health 
existed. 

Senator, with every precaution, first evaporating the 
urine, found many cases of albuminuria in perfect health. 

The experiments and observations, however, to which 
I have alluded as being the most weighty as showing 
the occurrence of albumin perhaps as a physiological 
phenomenon, were conducted by Drs. L. Capitan and 
Chateaubourg of Paris, and are given by them with 
great precision in monographs recently published.' 

The first series, as showing the occurrence of 

Albuminuria in Health and after Food, 

consisted in the examination of the urine of 98 soldiers 
of from twenty-one to twenty-five years of age. The 
examination was made on Monday, and the men had not 
been subjected to any fatigue the preceding day, and 
there had been no fatiguing exercises nor marches In 
the morning. The soldiers were generally from the 
country, and were without important previous antece- 
dents of illness. The examinations were made three 
hours after their mid-day meal. Many of the specimens 

' L. CapiUu : Itechercbea ExperimeDt«1es el oIlniiineB Bar \e% AlbamiDuriefl 
Tr»iisl[oire9, Paris, \m'A, and A. de U Culle de ChoteBubourg: BecheratieB 
■ur I'Albiuuiuuria PhyBioloupque. Paris, lt*S!l. 
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were enbniitted to microscopic examination. Tanret's 
reagent was nsed, the urine being allowed to fall upon 
it drop by drop. The resuit was that in the urine of 54, 
no albumin was found. In the urine of 20 there was a 
delicate disk showing abont 0.007 gr. albumin to the 
litre. In the urine of 24, Tanret's solution and heat 
showed 0.04 to 0.08 gr. of albumin to the litre. 

I^flueTwe of Digestion upon Physiological Albur 
minuria. 

In July of this year Chateaubourg examined the urine 
collected at 9 p.m. of 04 soldiers, five hours after a meal, 
with the following result. (These soldiers were the same 
whose urine lie had examined on waking, after exercise, 
etc.) 

The urine of 70 {or eighty-two per cent.) contained al- 
bumin, 1 showing it by heat ; of the others, 9 had a very 
decidt-d cloud, and 32 well marked ; the othere faint. 

Leube examined the urine of 119 healthy soldiers. 
The urine of digestion showed albumin only in 18 cases. 
The tests he used, however, are not given ; the reagents 
usually employed, however, show albumin only in con- 
siderable amount ; the subjects, moreover, had also ob- 
served the recumbent posture after eating. 

AlhuTninwia in HeaWhy Children. 

Capitan examined, at the Hdpiial dss Enfants As- 
sistes, the urine of 97 children, aged from one year and 
a halt to eighteen years. Sixteen specimens contained 
no albumin; in 38 the albumin was clearly marked, 
varying, however, from a slight trace, 0.007 gramme to 
the litre, to 0.02. 

Chateaubourg examined at the same hospital the urine 
of 142 healthy children from six to fifteen years of age. 
One hundred and eleven of the specimens contained al- 
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bnmin ; in 14 cases it was very strongly marked ; in the 
others it existed only in varioasly slight degrees. 

Great care was taken in ascertaining the health and 
antecedents of the children. 

Hesi and Fatigue as Influeiicing Albuminuria in the 
Healthy. 

In July of this year Chateaubourg examined the urine 
of 120 soldiers of infantry. The subjects were healthy, 
free Irom any indispositions, and were from twenty-two 
to twenty-tire years of age. The specimens were taken 
at 5.30 A.M.; the soldiers had exercised less than usual 
the previous day. Ninety-two specimens contained albu- 
min (seventy-six per cent.). In 33 of these the cloud- 
iness was strongly marked — varying in the others. 

The same author examined the urine of 8y troopers 
after two hours' severe exercise in a very hot sun. 
Seventy specimens (87.5 per cent.) showed albumin in 
variona degrees. 

The same month he examined the urine of 111 foot 
soldiers, after a march of about eleven miles ; in IQi) 
cases the urine showed albumin. 

On the whole, the urine of 201 specimens out of 231 of 
soldiers who were fatigued showed albumin. 

These facts seem to show that albumin may be found 
by proper tests to exist in liealth. I regret that my time 
and the fact that my manuscript is now being printed 
will not now permit me to give more fully these admir- 
ably conducted experiments, the mode of using the re- 
agents, etc., as also a prdcis of their other observations 
and experiments in showing tlie influences of heat, cold, 
various diseases, etc., in producing albuminuria. I shall, 
however, refer to them, aa they are of importance. 
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The Influence of Severe Intellectual Exertion in Pro- 
ducing Physiological Albuminuria. 
Chateanbourg found that the urine of 46 out of 50 pu- 
pils at one of the government schools who were hard at 
work preparing for examinationa, or ninety-two per 
cent., contained albumin. 

T?ie Influence of Cold Bathing. 

The same author found the urine of 37 soldiers out of 
63, taken on rising, to contain albumin. The same day 
the urine of all these soldiers, after a cold bath, con- 
tained albumin ; in the cases that had previously con- 
tained it the amount being greatly increased, so as to be 
rendered apparent by heat and nitric acid, 

Cbateaubourg also shows that menstmation and 
sexual excitement are often accompanied by albumi- 
nuria. 

Albuminuria produced by R^x Action. 

Capitan also instituted a series of experiments show- 
ing that transient albuminuria may be produced by ele- 
vating the temperature of the body^ by irritating the 
spinal cord and brain, and by irritation of the sciatic 
nerve. Also by irritating the auditory nerve (by a series 
of detonations), and the retina by strong light. The in- 
terpretation of these two entirely new experiments, ac- 
cording to Capitan, is to be foond in the reflex vaso- 
motor action consequent upon violent excitement of the 
special sensibility of the sensitive nerves, and the con- 
sequent general disturbance of the nervous system re- 
sulting therefrom. He has also produced albuminuria 
by irritating the abdominal plexus of the intestine, by 
cutaneous irritation and by the hypodermic injection of 
chloroform, and by lowering the temperature of the skin. 

The conclusions of Cbateaubourg are : 



ALBUMIN OCCUKRING IN THE URrNE IN HEALTH. 47 

1. Albarain is found in the urine o£ tiie majority o£ 
healthy persons, more or leas abandantly, and transient 
in its character. 

3. Rest in bed has a clearly marked influence in di- 
minishing the amount of albamin excreted. 

8. Bodily fatigue greatly influences the prodaction of 
physiological and transient albuminuria. 

4. Intellectual labor augments with most people the 
quantity of albumin existing in the urine. 

6. Cold bathing exerts considerable influence in in- 
creasing physiological albuminuria. 

6. Sexual excitement and menstruation manifestly af- 
fect albuminuria in the healthy. 

7. Albuminuria is as frequent in children as in adults, 
but the quantity of albumin excreted is less. 

8. Digestion, if accompanied by rest, does not exert 
much influence upon physiological albuminuria. 

These investigations are of practical importance, as 
the discovery of albumin, which may often be made by 
improved means of testing, where formerly it could not, 
is calculated, unless its significance be understood, to 
create undue anxiety on the part of the physician, but 
its real meaning understood, and with a microscopic 
examination, the physician is in a position to reassure 
his patient and to avoid the error of unnecessarily ener- 
getic measures of relief from dangers which do not 
exist. The microscope is in doubtful cases the only 
reliable test whether nephritis exists. 

Usually, however, so far as the presence of albumin is 
concerned, when it exists in such minute quantities that 
it cannot be detected by nitric acid or heat, it is not of 
much practical importance as indicating the existence 
of nephritis. 

Albumin, as a pathological condition, may be pro- 
duced by numerous causes other than nephritis. The 
influence of pyrexia in producing it is well known, and 
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indeed it ia almost always present in severe pyretic 
conditions. 

Dr. Calvin Ellis' has, in an interesting monograph, 
compiled a table enumex-ating a large number of condi- 
tions that may produce albuminous urine. 

Albumin may appear in the urine fiom the imperfect 
digestion of food. Dr. Brunton gives an account of a 
patient in whose case albuminous urine invariably fol- 
lowed the use of fat or animal food eaten in the morn- 
ing. Taken at night, these did not produce albumin. 
The patiunt suffered greatly from indigestion, particu- 
larly acidity. Treatment which improved the digestion 
relieved, without curing, the albuminuria, which would 
disappear after the use of farinaceous food escluaively. 
These phenomena, with the fact that albumin coagu- 
lated only at a high temperature, 175° to 181)°, led Dr. 
Brunton to conclude that in this case it was not serum 
albumin, but was of the same nature as egg albnmin, 
owing, as he thought, to imperfect digestion of albu- 
minous substances from imperfect pancreatic digestion. 
The non-assimilation of albumin in the stomach or intes- 
tinal canal, in certain cases, has been repeatedly shown 
by Drs. Parkes, Pavy, C. Bernard, Stockvis, Qabler, and\ 
others, albumin in these cases being found in the urine, 
Christison gives one case in which cheese always pro- 
duced albumin. These forms of albnmin are, however, 
unlike serum albumin ; they are diffusible through ani- 
mal membranes, while serum albnmin is not. and pre- 
sents also other differences. Their action closely resem- 
bles that of egg albumin. These cases are of interest, 
tbongh the substances found are undoubtedly parapep- 
tones. 

I have met with instances of deranged digestion in 
which I found serum albumin, and the albuminuria was 
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not omng to nephritis. In most of these casea the amount 
of albumiii was very slight, sometimes not more than a 
trace. In some casea the reaction woald be given by ni- 
tric acid, heat, picric acid, and the double iodide of po- 
tassium and mercury, showing it to be serum albumin ; 
in other cases peptones alone would be found. In no in- 
stance yet. however, have I found a considerable amount 
of serum albumin from simple impaired digestion, or 
without organic disease of some part of the system. 

Rendall ("These sur Albuminuria Aliraentaire," 
Paris, 1883) iinds that in lymphatic or nervous subjects 
complaining of general malaise, difficulty of worii, etc. — 
people, as it were, half way between health and illness — 
many apparently unimportant circumstances, and even 
digestion, will be followed by albuminuria disappearing 
when digestion is completed. 

Dr. Ellis enumerates among the various causes capa- 
ble of producing albuminuria: 1. Theinitant poisons, 
both those which establish local irritation of the kid- 
ney, as phosphorus, arsenic, cantharidus, turpentine, 
and irritant poisons generally, as the mineral acids. 2, 
Disorders of the circulatory system, as affections of the 
heart, various fevers, as intermittent or yellow fever, 
peritonitis, pneumonia, or pleurisy. 3. Blood-poison- 
ing with or without fever, as isclueraia, acute rheuma- 
tism, typlioid or scarlet fever, diphtheria, variola, mea- 
sles. 4. Affections or diseases of the nervous system 
or brain, as convulsions, mania, affections of the spine 
or spinal cord. 6. Changes in the blood, as in suppu- 
ration, syphilis, scurvy, cholera. 6. Lead-poisoning, tu- 
mors or cancerous affections, goitre, interference of the 
functions of the skin by cold, barns, from varnishing 
the skin with gum arabic. 

He enumerates one hundred, and twenty-four condi- 
tions, exclusive of nephritis, which may produce albu- 
miuoria. Many of the causes, however, are similar in 
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their character and belong to the same genns, as for ex- 
ample a number of varieties of fever, several varieties 
of affections of the spinal cord, etc. I will add to the 
list of irritants one which I have not heretofore seen 
mentioned, namely, ginger, which in largedoses is«capa- 
ble of producing intense albuminuria, ischuria, and renal 
inflammation. 

The direct cause of albuminuria other than physio- 
logical, is some abnormal condition of the circulatory 
process of the kidney. Until recently the theory has 
been generally accepted that albuminuria was produced 
by some cause leading to increased rapidity of the cir- 
culation within the glomerulus ; in a word, it has been 
regarded "as a general law that the walls of capillaries 
permit the exudation of transudates in a larger propor- 
tion if the blood- pressure in these vessels be augmented." 
The experiments of Ludwig and Paschutin show, how- 
ever, that this is not the case. A eiimmary of these ex- 
periments may be found in Charcot {Legorts sur VAlbu- 
Tainurie). The experiments of Overbeck and of GoU 
and of Stockvis, detailed in the same work, also show 
that with diminished pressure or swiftness of tlie arterial 
current through the glomerulus, albumin is secreted, 
while on the other hand, increased pressure with in- 
creased rapidity result in increased secretion of mine 
and an absence of albumin. 

What is observed in interstitial nephritis with hyper- 
trophy of the heart seems to be opposed to the above 
statements. But it should be observed that in inter- 
stitial nephritis the albuminuria which accompaniea 
the polyuiia is not the consequence of the increased 
pressure in certain glomeruli which have remained 
healthy, but of obstacles to the circulation producing 
increased pressure or diminished velocity in the altered 
glomeruli. 

In venous stasis there is reason to believe that the 
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venous refles takes place with difiBculty into the glome- 
ruli, for in spite of the absence of valves, venous injec- 
tions reach the glomeruli very impei-fectly. On the 
other hand, the alferent vein is placed between two sys- 
tems of capillaries— an unfavorable condition for the 
return of venous blood ; it is therefore probable that, 
in spite of the venous stasis, the pressure is diminished 
in the glomerulus. The important poiut, however, or 
one which cannot be contested, is tlie diminished veloc- 
ity. Thus in AM cases of local or geneml disturbances 
of the circulation which determine albuminuria, it is 
neither the augmentation nor diminution of the blood- 
pressure within the glomerulus that is to be regarded 
as the cause ; it is the diminution in the velocity of the 
blood-current or the prolonged sojourn of the slightly 
oxygenated blood in the renal capillaries. We here 
find, then, the conditions of anoxsemia of the epithelia 
of the glomerulus that we have heretofore shown the im- 
portance of as being unfavorable to the urinary secre- 
tion. Then it is these same conditions that preside over 
the secretion of albumin, and this circumstance explains 
this remarkable fact, that in albuminuria connected with 
disturbances of the circulation the urine is rare at the 
same time it is albuminous. 

The theory that albumin makes its way through the 
capillary plexns and the basement membrane when 
there is great congestion is erroneous. Many authors 
state that in parenchymatous nephritis where the 
epithelia are perished there is a constant leakage through 
the basement membrane of the tubules. But the albu- 
min must then make its way through the blood-vessels 
and Btmctureless membrane. I have shown, too, that 
when the epithelia perish they are invariably replaced 
by an endothelial growth. The albumin would then 
"have three layers of tissue, unlike in their formation, to 
traverse. 
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It has been repeatedly demonstrated also that the alba- 
mill of the blood cannot tmnsade, under ordinary cir- 
cumstances, animal membrane. The urine and albumin 
are in all cases affected, as is easily shown, by all variar 
tions of the arterial or venous circulation of the kidney, 
and serum albumin in the urine cannot exist without 
these variations. And it is indeed within the capsule of 
Bowman that albumin is transuded or secreted. In the 
language of Charcot, "numerous cases may be cited in 
which albumin is found in the urine without any ap- 
preciable lesions in the epithelia ; and inversely there 
exist many obseiTations where the alteration of the 
epithelia was undeniable, and where, nevertheless, albu- 
min was completely absent." ' 

In the first edition of this work I did not state the 
amount of albumin found in the urine by Capitan and 
Chateaubourg ; this was always small, the largest 
quantity, after cold bathing and severe exercise, not ex- 
ceeding one-fortieth of one per cent. ; often there would 
not be more than one part of albumin in 320,000. I re- 
fer to this fact, as some medical journals, quoting from 
my work, have seemed to conclude that albumin oftea 
occurs without having any special significance ; never- 
theless, when it occurs frequently, and in such quant> 
ties as the one-fortieth to the one-twentieth or one-tenth 
of one per cent., it inay be regarded in the majority of 
cases as an ecidetice of renal lesion. Of course wa 
must except the existence of albumin produced by 
other causes, as cystitis, hjematuria, etc. I believe that 
in all cases where the albumin exists in the urine al- 
most constantly, and in such quantity as I have men- 
tioned, the microscope will show evidences of renal in- 
flammation. 

Again, we are not to consider that albuminuria as a 
physiological phenomenon, is a perfect normal event. 

' Loc. cit, p. 51. 
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Some disturbance of the circulation of the renal vessels, 
notably of the glomerulus, must always exist, to pro- 
duce it. 

Having stated the general conditions under which al- 
bumin is found in the urine, I will briefly consider 
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THE TESTS FOR ALBUMIN IN THE TIEINE. 

It may be stated that the normal specific gravity of the 
urine ranges from 1015 to lO'^:^. The albuminous urine 
of nephritis, unless where acute hemorrhagic nephritis 
exists, or an esceas of urates, is usually clear or pale- 
looking, sometimes having a soapy appearance. It 
froths easily upon shaking or stirring and remains 
frothy much longer than normal urine. 

And here it is ol importance to refer to the amouTii ol 
albumin that can exist in the urine. Mehu, of Paris 
(?oe. cit.\ in hia excellent work on the urine, says that 
the amount of albumin seldom exceeds one-half of one 
per cent. ; usually it is less than one-tenth of one per 
cent. ; and that the most he has ever found was less than 
two and one-half per cent., and I do not think this 
amount is ever exceeded. Yet I have often heard of 
urine containing three or four and even fifty per cent. 1 
When it is considered that the serum of the blood con- 
tains only three or four per cent., the impossibility of 
such an amount occurring in the urine is at once manifest. 
Urine containing one per cent, is highly albuminous. 

I think the popular fallacy arises from the fact that 
urine containing, say 1.5 per cent., will seem to become 
almost solid and look as if it were half albumin. Such a 
method of guessing even is, however, a very coarse one. 

Hofmann and Ultzmann's method of estimating albu- 
min, tliough only approximative, ia sutficiently accu- 
rate for ordinary clinical purposes. According to it, 
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every line o£ thickness of the white zone prodoced by 
the contact method with nitric acid indicates one-tenth 
of one per cent, of albumin. 

It ia a desideratum, by tests which are not too elabo- 
rate for the general and busy practitioner, to be able to 
recognize unerringly the existence of albumin, without 
mistaking it for other substances whose presence often 
produces, with certain tests, a simulation of it, as the 
parapeptones, vegetable alkaloids, mucin, etc. 

Although in the first edition of this work I described 
some tests which their prominence at that time seemed 
to make it necessary for me to do, and which, indeed, 
after considerable use seemed to me to have certain 
merits, I have since discarded them. I refer to Roberts' 
brine test, picric acid, and the tungstate of soda. The 
chief objections to picric acid are that, although it is a 
delicate test for albumin, like the brine test, it is objec- 
tionable from producing a precipitate with the parapep- 
tones and all protein compounds. (The existence of 
peptones in the blood has not yet, I believe, been dem- 
onstrated.) It is stated that these maybe recognized 
by their clearing up on the application of a low degree 
of heat. I do not find tliis to be the case, however, 
either in peptonuria or with artificially prepared pep- 
tones. Tliis test also gives a reaction with mucin. 

I have repeatedly found the brine test to show a clear 
white line like that produced by nilric acid where the 
presence of albumin could not be shown by any unmis- 
takable tests, Roberts himself has within this last year 
discarded this test as unsatisfactory. The tungstate of 
soda, although accurate, is inferior in delicacy to the 
othei-s which I have now come to employ almost exclu- 
sively. 

There are numerous other reagents of more or less 
value, but which, owing to various objections, I do not 
think it necessary to enumerate. I will except, how- 



ever, tlie sulphate of eoda as given by Mehn, of Paris.' 
The urine must first be acidulated by a few drops of 
acetic acid ; a concentrated solution of the soda is added, 
and the mixture is then filtered and boiled. If albumin 
be present, cloudiness is produced ; if not, the urine be- 
comes more clear. 

Within the last twoyears Ihave subjected to many new 
trials and experiments, both in the way of clinical prac- 
tice and in the laboratory , the principal tests for albumin, 
and am confident tliat thus far none have been discov- 
ered 80 reliable, sensitive, and so easy of employment as 
those I shall shortly mention. Indeed, I do not think that 
others are needed at all, unless some one can be discov- 
ered that will always show with precision the difference 
between the reaction produced by mucin and albumin. 

It should be superfluous to say that the positive de- 
termination of the presence or absence of albumin and 
its approximate quantity is a matter of serious import. 
])nt it is not always so regarded. It has not yet been 
positively shown tliat the presence of renal albumin is 
perfectly physiological, or at least that it is ever voided 
without some disturbance of the renal circulation. Its 
presence without some known cause is to be regarded 
always with suspicion. Of all the rational and physi- 
cal phenomena, as microscopic appearances, etc., ac- 
companying renal disorders, the absence or presence of 
renal albumen and its amount, as shown by frequent 
and thorough examinations, is one of the most impor- 
tant. But I have known many to assert that to test the 
uiine for albumin by heat and nitric acid are all-snffi- 
cient, and tliat if these do not show it the amount pres- 
ent is unimportant. As will be seen, I give full credit 
to the value of these tests ; my observation, however, is 
to the effect that even these are, as a rule, used so as not 
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to elicit their best indications : torbidity of urine, dirty 
test-tubes, and indifferent light, amonj^ other things, 
make them often almost valuelesg, and in some condi- 
tiona, without care, they are liable to lead to errors. 

I have sometimes been questioned as to the utility or 
need of reagents that show 1 part of albumin in 200,- 

000 or 300,000 of urine. My reply is, that if it be of 
Bufficient importance to examine the urine at all for al- 
bumin, it is extremely desirable to have reagents capable 
of sliowing it without error, no matter whether in mi- 
nute or large quantities, and it is no small recommenda- 
tion to a test that it will show clearly such a small trace 
as 5>j of a grain in 10,000 grains of urine. 

Assuming the most important desiderata in tests for 
.albumin to be : first, accvracy, and, second, delicacy, I 
will endeavor to show how four, especially, combine 
these attributes to a considerable or nearly perfect de- 
gree, the manner in which I have ascertained their ca- 
pacities, and the possible sonrces of error from each. 

I have used in ray experiments the ordinary dried al- 
bumin from blood, used mostly, I believe, in photogra- 
phy, but not chemically pure (artificially prepared and 
dried egg albumin I have employed to test certain re- 
agents and for comparison) ; artificial peptones and pep- 
tone powders ; urine, albutritnous and non-albuminona ; 
and, lastly, chemically pure serum-albumin made ex- 
pressly for me by Merck, of Darmstadt, and bearing his 
seal as chemically pure, a guaranty than which there 
could be none better. Nevertheless, I have tested this 
for other protein substances than albumin, but have 
found none. Of albuminose it certainly contains none. 

1 have also employed solutions of most of the alkaloids 
in medicinal use, the gum resins, etc. 

The reagents which I have found to be of the greatest 
value are : Nitric acid, Heat, Tanret's test, and my 
own test of Phenic and acetic acid and potash. 
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I will say in limine tliat in testing for albumin, and 
especially for minute quantities of it, many precautions 
are necessary ; tUe test-tubes BhoolQ be clean and 
bright, there should be a clear light and some sort of a 
dark background. In case clear sunlight cannot be ob- 
tained, the light of a kerosene lamp with a large flame 
usually suffices, except for very delicate testing. "When 
I speak of the possibility of detecting by certain re- 
agents 1 part of albumin in 300,001), it must not be im- 
plied that this can be done without care, and even then 
its recognition is possible only by very careful observa- 
tion and some experience. 

The Nitric Acid Test 

ia best applied as follows : Pour into the bottom of the 
test-tube half a drachm of nitric acid, and holding it ob- 
liquely, allow the urine to trickle very slowly down 
upon it through a pipette. The difficulty of regulating 
the exact quantity of urine which it is desired to let flow 
upon the acid is easily overcome by attaching to the 
top of the pipette a rubber bulb such as is used in medi- 
cine droppera. By pressure on the bulb the quantity 
can be perfectly regulated. Then holding up the tube 
in front of a dark ground furnished by a book, just be- 
low the edge of the latter, so that the light may fall ob- 
liquely upon the line of junction of the two fluids, 
while at the same time it is seen against the dark 
ground, if albumin be present, between the urine and 
nitric acid there is seen a sharp opalescent line of de- 
marcation, forming the bottom of the coagulable layer, 
which stratum is of a greater or less thickness accord- 
ing to the amount of albumin present. If no albumin 
be present, the lower stratum of urine forms a narrow, 
dark-brown ring. This is due to the action of the acid 
upon the coloring matters of the urine. 
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To employ this test, the nrine, unless perfectly clear, 
should be boiled with one-fourth its weight of liquor 
potassx and filtered. If minute quantities only of al- 
bumin be present, I prefer to put the urine in the test- 
tube, and let the nitric acid trickle along the side to the 
bottom. 

I have found this test to show 1 part of albumin in 
l(K),tK>0, both in a solution of Merck's albumin in distilled 
water, and with albuminous urine. It possesses the 
very great merit of not causing a reaction with peptones. 
It is also Taluable because the thickness of the line or 
layer produced by Heller's method with it gives, ac- 
cording to Hofraann and Ultzmann^s calculations, a very 
fair idea of the percentage of albumin. It scarctly 
shows it, however, and I think 1 part in 100,<X)0 is the 
extreme limit. The method of ascertaining the capaci- 
ties of the tests, I will refer to hereafter. 

Sources of Error and Objections. 

If the acid or mixed urates be present in excess, a 
similar appearance is produced by the nitric acid. The 
zone is whitish and the lower border sharp, but the 
upper part is more irregular. This can be easily distin- 
guished from albumin by its disappearing on heat- 
ing. The cloudiness will not, however, be produced by 
the urates if the urine be thoroughly heated by letting 
the test-tube stand in hot water. 

" In severe cases of fever a small quantity of albumia 
will coexist with an excess of acid urates. In these 
cases the urine is of high specific gravity, and the line 
of albumin lying immediately on the acids may be ob- 
scured by the border band and cloud of urates." (Ty- 
son.) 

According to Roberts,' it shows mucin, which forms a 

•Medical Cbroniole, Oolober, 13S4. 
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very light stratum above the albuminong zone ; it as- 
sumes the form of a distinct haze, quite different from the 
dense opalescent zone in contact with the nitric acid ; on 
twirling the test-tube the mucin becomes diffused, while 
the albumin resists a considerable amount of agitation. 

The presence of the resin of copaiba in the urine may 
also produce, with nitric acid, the white zone. It may- 
be distinguished by its disappearing readily upon the 
addition of alcohol. 



Heat. 

It is important that the test-tubes be perfectly clean, 
or an alkali albumin may be formed. If at all turbid it 
should be boiled and filtered as directed above. It 
should then, if not decidedly acid, be rendered so by the 
addition of a drop or two of acetic acid to about tliree 
drachms ; otherwise if albumin were present in small 
amount only, it would escape detection. 

Care must be taken not to add too much acid, or an 
acid albumin will be formed which would not be precip- 
itated by heat. 

The fiame of a spirit-lamp should be applied to the 
upper third of the volume of urine ; and if albumin be 
present, a moderate degree of heat (140° F.) will produce 
an opalescent appearance, becoming opaque if the quan- 
tity of albumin be large. 

I have found it to show 1 part to 100,000 of a solution 
of Merck's albumin, and about the same in albuminous 
urine ; anything beyond that it did not show. Thus, 
its sensitiveness appears to be about the same as that of 
nitric acid. It shows 1 part in 100,000 with rather more 
distinctness, and more satisfactorily, however. 

So7(rces of Error and Objections. 

The earthy phosphates, if present, produce opacity 

with heat, which clears up, however, on the addition of 
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a few drops of nitric or acetic acid ; but when a scarcely 
visible cloud from albumin is present, this may be scat- 
tered by the addition of a few drops of any substance. 
A most serious objection, however, is that when mucin 
is present without albumin, heat will produce cloudi- 
ness. Again, in the urine of cystitis, or where there is 
much leucorrhoea, even after hltration, acetic acid aloue 
prodnces a slight cloud, and this is inteusiHed by boil- 
ing. Allowance can be made for this when the quantity 
of mucin is considerable and that of albumin sliglit by 
observing the haze produced by nitric acid. According 
to Roberts the addition of a fourth part of a satui'ated 
solution of common salt will prevent the mucin reac- 
tion. Nevertheless, I have found the amount of turbid- 
ity upon the addition of acetic acid, when thei-e was but 
a niiuute quantity of albumin, very troublesome, and 
sometimes very marked without much cystitis, even 
after filtering. This circumstance often destroys the 
value of this test. Roberts also claims to be able to de- 
tect by heat 1 part of albumin in 250,000. Careful and 
repeated experiments have convinced me that it is not 
so sensitive. 



The Bouble Iodide of Merccky and Potassium, 

known as Tanret's test (not Tauret, as usually given), 
employed as long ago as 1830, in detecting alkaloids, 
was first used as a test for albumin by Tanret, of 
Paris, in 1872, and is an exceedingly sensitive and im- 
portant reagent. The formula for the test is not often 
in England and America correctly given, and I regret 
that I myself in the first edition of this work gave the 
formula usually presented, without thinking of com- 
paring it with Tanret's, which I had ; the error, how- 
ever, consisted only in the omission of the acetic acid, 
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the uae of which makes unnecessary the acidnlation of 
the tiriue, as I recommendeii. The correct formula is 
as follows : 

Potassii iodidi 3.32 grmg. 

Hydrargyri bichloridi 1.35 grm. 

Acidi acetici 20 c.c. 

Aquffi dest. q. s. ut f t 100 c.c. 

It may be easily prepared as foUowa : 

" The 3.32 grms. of the iodide of potassium are placed 
in the bottom of a glass and a slight quantity more of 
distilled water than is necessary to dissolve the salt 
poured upon it; then in a second glass is placed 1.36 
grm. of the bichloride of meremy and a few drops ol 
water poured upon it, so as to produce a pasty consist- 
ence ; then there are poured upon this gently down the 
side of the glass the contents of the first glass, taking 
care to agitate it constantly ; the biniodide of mercury 
is immediately found manifested by an intense red. 
This mixtui-e is stirred and distilled water added drop 
by drop till the redness has completely disappeared; 
the slightly yellowish liquid thns obtained is poured 
into 80 c.c. of distilled water, 20 c.c. of acetic acid are 
added, and the mixture filtered. A liquid is thus ob- 
tained which is very transparent, almost colorless, and 
which can be presei-ved for a long time" (Capitau). 

It is considered to possess the disadvantage of precip- 
itating not only albumin, but the peptones and all pro- 
tein bodies ; that it precipitates the peptones is certain 
enough, but these may be distinguished from albumin 
by disappearing immediately upon heating or the addi- 
tion of alcohol. The resinous compounds disappear by 
alcohol, and the alkaloids, as qninine, atropine, mor- 
phine, and strychnine, and the urates in excess that 
may be precipitated, disappear by heat, reappearing 
when the urine becomes cold. 
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It may produce a reaction with mucin and in purulent 
urine, even after filtration. The nitric acid test can be 
employed to form an idea of the amount of mucin, but, 
in doubtful cases, the co-opei-ation of the microscope 
will almost always indicate the causes of disturbance by 
the reagent. 

According to Capitan, this reagent will detect the 
presence of 0.0035 c.c. in 1,000 grammes, about one- 
twentieth grain to 16,000 graina, or 1 part in 320,000. 

I have found it to show, with Merck's albumen, 1 part 
in 200,000. Beyond that the reaction was somewhat 
doubtful. "With albuminous urine it showed very ea- 
sily 1 part in 200,000, and in 300,000 clearly enough, but 
faintly. So it would appear, as is also the case with the 
next test I shall mention, either that in the preparation 
of blood-albumin artificially some of the protein ele- 
ments may be lost, or that in albuminous urine some 
protein elements may esist which we know nothing of. 
Certainly the turbidity produced in the 300,000 parts of 
urine did not disappear, but was intensified by boiling ; 
nor have I ever found such a reaction with non-albumi- 
nous urine, unless in the case of cystitis, etc- 

Of course, to detect the presence of such minute quan- 
tities of albumin, great care must be taken. It may be 
employed by placing the urine in the test-tube and let- 
ting the reagent trickle down upon it along the side of 
the tube by means of a pipette, when a cloudiness will 
result. On warming, this will remain uniform or re- 
solve itself into flakes, according to the amount of al- 
bumin present. I think tlie best method, however, is to 
place the reagent first, and let the urine, which should 
be cleared if turbid, run slowly down the test-tube upon 
it. The two liquids thus remain separated, and at the 
point of contact a bluish disk is seen, more or less thick. 
Tliis method permits the easy recognition of "abso- 
Intely infinitesimal quantities " of albunun. The spe- 
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citic gravity of the reagent thus prepared is about 1.027. 
It i3 a good plan to mark the specific gravity of tliis 
and the lungstate on the labels, as where the urine is 
very heavy it will take ita place at the bottom of the 
tube. 

But even if this reagent precipitates all protein bod- 
ies, they readily disappear by heat. That these bodies 
often exist in albamiuous urine may bo showu in mauy 
ways, as, for instance, coagulating the albumin by heat 
and filtering, when, if peptones be present, they can be 
shown by various reagents, asTanret's test and others. 
I do not wish, however, to dwell more upon ihis matter 
of peptones and proteids than is necessary to the eluci- 
dation of the action of tests with reference to them. To 
show, however, that protein bodies may be found where 
there has not been peptonization, I will instance the fol- 
lowing experiment : I boiled in a test-tube a small quan- 
tity of Perre's beef-powder, which I know to be chemi- 
cally pure and to have undergone no process except 
drying and powdering. I then filtered it ; the filtrate 
showed no albumin, but gave a precipitate and distinct 
zone with Tani-et'a teat, picric acid, and my own test of 
pheiiic and acetic acid and potash. This disappeared 
at once by heating. This certainly was neither a pep- 
tone nor albumin, but was undoubtedly some protein 
substance liberated by boiling. How many of these pro- 
tein substances there are afioat in the blood and urine 
we cannot conjectm-e. 

My examinations of the artificial peptones, although 
these may not be exactly similar to those found in the 
blood and urine, were nevertheless of value, as showing 
clearly that while certain reagents precipitate albumin 
and peptones, the peptone precipitate produced by cer- 
tain ones of these disappear wholly by heat and alcohol, 
while that produced by others, as picric acid, disaj)- 
peais only in part by heat. I have used many of the 
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solations of peptone, peptone powders, etc., in the mar- 
ket ; none of those that I have used show albumin in 
the filtrates. 

According to Mehn, the peptones are not often found 
in the nrine ; there is too great a disposition to refer to 
them many of the phenomena produced by reagents. 
In cystitis, blennorrhagia, or severe leuconhoea, the de- 
composed epithelia may produce a reaction with Tan- 
ret's test without albnmin peptones or mncin being pres- 
ent. Due consideration must, therefore, be given to 
this fact. I often direct women suffering from profuse 
leacorrhOBa to syringe the vagina before urinating. 



The PnENic-AOETic Acid and Potash Test. 

This reagent, which has given me great satisfaction, 
was suggested to me by Mehu's reagent of phenio and 
acetic acid and alcohol for determining the percentage 
of albumin. The objection in Mehu's formula is, that 
the albumin disappears upon the application of heat, 
making it impossible to distinguish it from the proteids 
and alkaloids. 

My formula is as follows : 

9 . Acid, phenic, glacial, (ninety -five 

per cent.) 3 ij. 

Acid. acet. puri 3 vij, 

M. Add. liquor potassiE S ij- 3 W- 

It is important that glacial (that is, chemically pure) 
acetic and phenic acid should be used, both for the ac- 
curacy of the test and the perfect clearness of the solu- 
tion. The proportion of liquor potassie I have indicated 
is not arbitrary, but has been the result of careful ex- 
periment, so that the mixture would be neither too acid 
nor too alkaline, otherwise, as is weU known, a soluble 
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acid or alkali-albnmin would be formed. The advan- 
tages of this test are, that althoagh it gives a precipi- 
tate with strong solutions of quinine and strychnine 
and the peptones, this disappears readily upon the ap- 
plication of heat and with alcohol ; the cloudiness pro- 
duced by the gum resins and copaiba disappears by al- 
cohol. Thoagh less liable to do so than Tanret's test, 
it may, like it, produce a very slight reaction in the 
urine of cystitis, even after filtration. The same means 
of recognizing the canse of the reaction may be resorted 
to that are recommended when Tanret's test is nsed. 
It is employed in the same manner as Tanret's test. 

Another possible source of error, easy, however, of 
avoidance, is that an excessively acid urine might form 
with the acids of the test an acid albumin, disappearing 
on the application of heat ; or in very alkaline urine an 
alkali-albumin might be formed. In the first of these 
cases a little more potash, and in the second a few more 
drops of acetic acid, might be added, when the precipi- 
tate would reappear ; the cloiid, however, produced by 
protein bodies would not reappear. The necessity of 
adding either of the above reagents is, however, exceed- 
ingly rare. I find that with Merck's albumin Iliis teat 
shows distinctly 1 part in 200,000, and faintly 1 part in 
250,000. AVith albuminous urine it shows 1 part in 
300,000, showing, like Tanret's test, a smaller propor- 
tion than in Merck's albumin. It produces with 1 part J 
in 160,000, and above that, a light blue tint. Its reac- i 
tion in 1 part in 300,000 is, however, clearer than by J 
Tanret's test. I need hardly eay that when albuminl 
exists in such minute quantities the urine should be I 
claritied, and great precautions should be taken, the! 
urine being allowed to trickle slowly down upon the I 
reagent. In such cases a zone is not formed, but a 1 
greenish tinge with Tanret's, and a blue with my own I 
test, is produced ; with this last, if there be much alba- I 



THE TESTS FOR ALBUMIN" IN THE URINE. 



C7 



min, a whitish turbidity ensues, or a thick whitish 
layer. 

As to the conclusions I have formed relative to the 
capacities and merits of the four tests recommended in 
this chapter, it may be of interest to state the method I 
employed in arriving at them. 

Method of Procedure. — The albummons urine I em- 
ployed in the above computations was that of a patient 
Buffering from chronic interstitial nephritis of a mild 
type; the specific gravity was 1.022, normally acid; 
there was no cystitis, and it was, except being albumi- 
nous, about normal in every way. It contained, by 
Kobertg' method of estimation, one-fifth of one per cent. 
of albumin, or 1 part in 500. 

With this figure to start from, I made dilutions with 
distilled water of 1 part in 10,000, 100,000, etc. I made 
a ten per cent, solution of Merck's albumin in distilled 
water, and the other dilutions from that. In testing for 
minute quantities, as 1 part to 100,000, and above that, 
with each of the above tests, I placed side by side with 
the albuminous solution and urine, distilled water and 
non-alburainons urine treated in the same way for com- 
parison. Even distilled water with nitric acid and my 
own test will show a faint bluish zone at the point of 
contact, and it is necessary to be able to recognize the 
difference. 

My experiments with all the substances I have used, 
and various reagents I have not here referred to, have 
numbered many thousands. My 

Conclusions, as the result of these experiments, are : 
That nitric acid shows 1 part of albumin in 100,000. 
Heat shows 1 part in 100,000, but rather more clearly 
than nitric acid, and in examinations of urine I often 
find it to show minute quantities of albumin where 
nitric acid does not. Tanret's test and my own test 
will show 1 part in 300,000 ; the latter test the more 
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clearly ; this precipitates fewer of the alkaloids than 
Tanret's. 

Nitric acid and heat show almost exactly the same re- 
action and percentage with artihcial albumin and albu- 
ralnous urine. Tanret's test and my own show the reac- 
tion better in the urine than in the artificial preparation. 
I think, for practical purposes and ordinary clinical use, 
we may show with ease, by nitric acid, 1 part in 100,- 
OOO; heat, 1 part in 100,000; Tanret's test, 1 part in 
200,000 ; the phenic-acetic and potash test, 1 part in 
200,000 ; heat showing it more clearly than nitric acid, 
consequently being more sensitive, and my own test 
showing it more clearly than Tanret's. 

Heat, although somewhat more seuBitive than nitric 
acid, is often quite unreliable from the turbidity pro- 
duced by it with mucin, and this particularly after 
acetic acid has been added. 

Finally, there are cases in which no single reagent is 
sufficient, and in which, in order to determine the pres- 
ence of albumin, the employment of several is indispen- 
sable. 



Of NEPnniTis without Albumin. 

As albuminuria may exist without nephritis, so the 

latter, even advancing to the stage of cirrhosis, may 

often exist without albuminuria. This is shown in 

Chapter XIX. 



CHAPTER X. 

THE EMPOETASCE AND SIONIFICANCB OF UEDTAET CASTS 

I HAVE endeavored to show in a paper contributed to 
the New York Medical Journal, November, 1882, and 
subjoin the following extracts from it : 

Charcot ' thinks that " the clinical importance of uri- 
nary casts has been greatly exaggerated. They are not, 
as they have been called, ' faithful messengers announ- 
cing to the clinical observer the anatomical condition of 
the kidney.' " Again, he states that "hyaline casts may 
be found lu the mine in normal conditions. This fact, 
first pointed out by M, Robin, in 1855, has been con- 
firmed by Axel Key, Rosenstein, and many other au- 
thors. They are also met with in various other affec- 
tions than those of the kidney, and even where there 
is no albuminuria. Nothnagel says that he constantly 
found them in cases of severe icterus." 

My reasons for believing that casts are never found in 
normal conditions of the kidney are these : 

1. In a very large number of microscopical examina- 
tions of lu-ine from which albumin was absent, I have 
never in a single instance found a hyaline cast without 
finding in the same specimen epithelia from the tubules, 
with pus. The two latter I have often found, with or 
without albumin, without finding casta 

2, In a very large number of microscopical examina^ 
tions of the kidney itself I never have found casts with- 
out the presence in the same specimen of other evidences 
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of inflammation, as swollen epithelia, thickening of the 
connective tisane, pus, and blood corpnacles, fatty de- 
generation, etc. 

3. I am confident that in the researches I have made 
in the minute anatomy of the epithelia of the kidney, 
the results of which were published in the New York 
Medical Journal for June, 1882, 1 have shown (for the 
first time) that the formation of every cast is accom- 
panied by the destruction of the epithelia lining the tu- 
bule, which lost or perished epithelia are invariably re- 
placed by an endothelial investment, which had not 
previously existed, of the structureless membrane. 

It is possible that the slight importance the above- 
named observers attribute to the existence of casts may 
have been due to the fact that the hyaline casts which 
they found occurring in urine containing no albumin, 
they concluded that the kidneys were free from disease. 
Epithelia and pus corpuscles also must, however, have 
been present. As granular, blood, and epithelial casts 
occur only in croupous nephritis, in which the nrine is, 
with extremely rare exceptions, albuminous, albnmin 
must have been present in the urine containing them. 

Again, there is no doubt but that mucous casta, which 
have no signiflcance, are often mistaken for hyaline. 
The latterare somewhat refractive, with straight edges, 
sometimes with minute granulations, and assuming the 
shape of the tubules in which they are formed. 

The mucous cast has precisely the same shape, though 
it is usually a little narrower ; "sometimes their resem- 
blance to casts is even closer in consequence of precipi- 
tation upon them of granular urates, or amorphous 
phosphate of lime," ' This granular deposit, however, 
may be recognized by its incrusting everything in the 
urine, and forming a deposit of its own (Tyson). Often 

'TyBoni Briglit'B Disease, p.76. Philadelphia, 1881. 
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micrococci will be found adhering to it, closely resem- 
bliDg the slightly granular appearance of the hyaline 
cast. The moat important points of diagnosis aie that 
the mucous casts are usnally longer and more convoluted, 
or branching, more delicate, and especially that they are 
invariably, though sometimea very faintly, striated, 
which is never the case with the hyaline cast 

The general appearances of these two varieties of cast 
are ahown by the following drawings 




.UoKDlflcd sua dUmi 



no. 10.-1ICCCICI Oun tma itnlfitat enUctlns tubulo with bnnoha. und tmm Ih 



The mncouB cast is not an inflammatory product. 
Tyson ' gives it as his experience that, while he has 
found, " in a very few instances, casts in urine in which 
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there was at the same time no albumen," he never ha* 
found true casta ta tirme from what he considera nor- 
mal kidneys. 

Heitzmann,' a moBt accurate observer, says in refer- 
ence to the non-existence of casts in normal conditions of 
the urine : " Reliable observers have seen casts without 
any albamen in the urine, and it has been asserted that 
mere hyperaemia of the kidneys may suffice to throw 
casts into the urine without any evil consequences — for 
instance, after treatment with large doses of iodide of 
potash. The former assertion I can corroborate, the 
latter is not in concurrence with what I have seen ; the 
casts surely indicate nephritis, and the greater their 
number the more serious is the disease." 

Dr. G. Johnson also says : " It is certain that neither 
renal gland cells (epithelia — Authoe) nor tube casts are 
ever found in normal urine." 



'Op, cit., p. 804. 




CHAPTER XT. 

NATURE AND MODE OF FORMATION OF URISAKY CASTS. 

I BELIEVE that casts are invariably an albaminoaB 
exadate into the tnbalea from the surronndtiig capil- 
laries. They are protein in their character, and are 
always the result of cedematous iniiUration, or of in- 
flammation ; they saturate the epithelium, and distend 
it, and lead to its partial or entire destrnctioo. That 




albuminous exudations are common in nephritis is 
easily enough shown by their frequent occurrence in 
the capsule of the glomeruli. Cornil finds this exuda- 
tion coagulated sometimes in Bowman's capsule after 
poisoning from cantharidine, and also in the convo- 
luted tubules. He finds the exudate in the lumen of 
the tubules, sometimes having assumed the form of 
cylinders, and sometimes constituting droplets either 
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Fig. 19, F, taken from a case of chronic croupous 
nephritis, shows the conversion of the epithelia into 
amyloid corpuscles, or the process by which waxy caata 
are formed. 

Cornil saya : "We have here to do with a sort of 
pathological secretion from the cells of the convoluted 
tubules, which obtain the material for the exudation 
from the neighboring capillaries, and then pour it out 
into the cavity of the tubule. It is impossible, in fact, 
for the liquid to pass directly from the capillary vessels 
into the cavity of the tubule, for the protoplasm of the 
cells forms an uninterrupted homogeneous layer in the 
convoluted tubes, and the cells leave no empty space 
between them. They remain in their places without 
being in the very least disintegrated. This is a fact 
which is of some importance to notice at once, as we 
shall meet with it again very frequently in considering 
albuminous nephritis in man. In all kidneys absolutely 
fresh and well preserved, obtained from cases of albumi- 
nous nephritis, the cells of the convoluted tubules re- 
main attached to the wall of the tubule. The term 
desquamative nephritis, then, appears to us not to be 
justified, for there is desquamation of the cells only in 
the straight tubules, the part of the kidney which is 
least important in regard to albuminous nephritis. 

. . . "Thus the subacute nephritis produced by 
cantharidine gives rise to the series of modifications in 
the cells of the convoluted tubules, and to the exuda- 
tion through these cells, which is comparable to a se- 
cretion, while at the same time consecutive fatty degen- 
eration is to be observed." ' 

I here quote the portion of my paper referred to in 
Chapter II. which relates to the nature and formation 
of casts. 

' Tho Practitioner, vol. jcxvii., So, iv., Oeto' 
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We do not yet know what the mass composing a cast 
really is. This much, however, is certain, that casts are 
proteinates and formations of an albuminous or fibri- 
nous exudate sprung from tlie blood-vessels. This exu- 
date, before it reaches the central caliber of the tubule, 
necessarily must saturate the intervening epithelia, 
whose structure is completely destroyed by this pro- 
cess. It is not ray purpose to dwell upon the origin of 
casts, but, from what I have seen, I cannot concur with 
Oedmansson' in the opinion that every cast should be 
regarded as a product of secretion furnished by the epi- 
thelium. I am sure that the epithelia perish in the for- 
mation of the cast. Neither can I agree with Charcot ' 
in the opinion that some (certain granular) casts aro 
made up of broken-down epithelial cells, others (hya- 
line and some granular) of an albuminous substance, 
while epithelial casts are agglomei-ations of epithelial 
cells more or less altered. 

Bartels' insists that, in every case in which he has 
examined microscopically thin sections of diseased kid- 
neys whose tubules were blocked by the dark granular 
casts, the tubules invariably exhibited an epithelial 
lining, reconciling this fact with his view by admitting 
that the theory of Key and Bayer, that the epithelium 
thus shed is rapidly reproduced, may be correct. 

From my observations it is obvious that the last 
three writers have regarded the endothelia, as I have 
described them, as epithelia. 

Nevertheless, whenever we find a cast within a tu- 
bule, especially in transverse sections of the tubule, we 
almost invariably see a wreath of irregularly spindle- 
shaped, partly nucleated bodies, which I am sure are 

' Baii«lB : \aa Ziemasen'B CyclopicdJB, vol. xr., p. 94. 
' CLoruot : Bright'B DiGuaBu. MilUrd's tTuislatioD, p. 29 et eeq. ; quoted 
by Tyaon. New York, 1878. 

'BiirtsU, op. clt, pp. 84-30; cjuoUid by Tyaon, on Bright'a Diseaso. 
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notliiDg but the lining endotlielia of the Btrnctnrelesa 
membrane. 

This wreath around the cast may be easily recognized 
by any good observer. Dr. Alfred Mayer,' of New 
York, gives illustrations of these wreaths, which evi- 
dently are drawn with the greatest accuracy ; but he 
does not realize at all their character or significance, 




for he suggests that they are constructed either of rem- 
nants of the former epithelia, of which a large portion 
has been destroyed in the formation of the cast, or that 
they may be newly formed epithelia. In both these 
views he is mistaken. The epithelia are certainly gone, 
entering in a considerably swollen condition the mass 
of the cast ; but what is behind the cast is not newly 
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formed epithelia, but merely the endothelial invest- 
ment of the structureless layer, considerably increased 
in size. Not infrequently we see widened urinary tu- 
bules, as a rule, of the convoluted variety, entirely 
destitute of epithelia; or we see such tubiiles contain- 
ing a cast broader in its diameter than the caliber of 
the tubule would be if the epithelial layer were present. 
The latter feature is explicable by the fact that casts 
may be carried into tubules far distant from the place 
of their origin — into tubules, besides, which have been 
previously deprived of their epithelia. There is no co- 
gent necessity whatever for the conclusion that casts 
may form in tubules after these have lost their epi- 
thelia. In neither of these instances shall we ever miss 
the endothelial investment, although this is often found 
in a mutilated or imperfectly developed condition. 

That the "cells" or epithelia do, however, often des- 
quamate under these circumstances I have been able 
repeatedly to observe. In an advanced stage of the ex- 
udative process they are entirely desquamated or de- 
stroyed. The theory of Cornil that the epithelia are i 
engaged in the exudative process is not an unlikely | 
one. 

Usually the epithelia enter into the formation of the 
cast. Sometimes the whole of the epithelia, except the 
nuclei, are destroyed entering into its composition; 
these and other undestroyed elements of the epithelia 
forming the granular cast. In the language of Meyer : 
"The casts are products of an albuminous exudation 
from the blood-vessels plus the swollen up and de- 
stroyed epithelia." 

I think there is no doubt bat that casts are never' ' 
found at the source of their formation without partial 
and almost always complete destruction of the epithelia 
in the tubule. AVhen a fully formed cast is found sur- 
rounded by epithelia, it may be taken for granted that 
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it hag been carried into the place it occnpies from some 
other locality. The epithelial and blood casts are sim- 
ply hyahne casts with blood-corpuecles or portions of 
or entire epithelia adherent. The yellow are the result 
of imbibition of the coloring matter of the blood, while 
the waxy and fatty casts have nndergone a waxy or 
fatty degeneration, or rather this degeneration has 
taken place in the epithelia. 




"The varieties of tube casts may be comprised in 
six, viz. : hyaline, granular, epithelial, blood, fatty, 
and waxy casts." (Heitzmann.) 

Epithelial and blood casts indicate acute cronpoas 
nephritis. Hyaline casts are found mostly in intersti- 
tial nephritis, most frequently in the chronic form. 

Granular, waxy, and fatty casts are seldom found 
except in chronic croupous nephritis. 
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The sizes and forms of the casts vary greatly. Owing 
to the tendency of the albuminoid matter to contract 
they sometimes present cotivolutions like a corkscrew. 
They will be broad, narrow, straight, or convoluted, 
according to the portion of the tubules from which they 
arise. I present a few typical shapes ; they are often 
broken. 

For hyaline casts see Fig. 9. 

The waxy cast is highly refractive and is often 
notched. It always indicates chronic and deep-seated 
renal affection. 

The granular cast is also unfavorable as indicating 
long-existing nephritis. Fatty and hyaline casts can 
occur in acute nephritis. 
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These directJons will also apply to other substanctis 
in the urine. 

I think the best power for ordinary examinationB for 
epitheJia, tubnles, pus, etc., to be 500. The objective, I 
may add, should be that of a good maker, and the mi- 
croscope should have a fine adjustment. The urine 
having been allowed to stand long enough, a small drop 
should be placed on a glass slide, most easily by means 
of a small camel's-hair brush ; over this ia to be placed 
a thin glass cover. 

If the amount of sediment be very slight, as it usually 
is in clironic interstitial nephritis, it is often necessary 
to examine several drops before the assurance is reached 
of the absence or presence of casts, which in this form 
of nephritis especially are usually very scanty, and 
sometimes entirely absent. 

Some authors recommend slides with concave depres- 
Bions for the examination of casts, etc. It is impossible, 
however, with a power of 600, to focus properly, and 
very diMcult even with lower powers. 

If the urine be clear it is often necessary, in order to 
obtain sufficient sediment for examination, to decant 
the supernatant Huid several times, and even then, in 
interstitial nephritis where there is polyuria, the visible 
sediment will be so slight that the examination of it is 
facilitated by mixing it in a small concave dish with an 
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equal part of glycerine, and allowing the watery portion 
to evaporate. 

When the nrine is alkaline, or when two or three 
days are required to prepare the urine for and to make 
the examination, about one-tenth part of a one-half per 
cent, solution of chromic acid may be added to the uriue. 
This will keep the urine from decomposition and the 
formation of animal and vegetable organisms for an 
indefiuite time. 

Ab chromic acid is, however, as sensitive a test for al- 
bumin aa is picric acid, it is objectionable if the urine 
be highly albuminous, since it is liable to produce a 
dense coagulum. Where the urine is thus albuminous 
it may be preserved for a considerable time by the ad- 
dition of four grains of chloral to three ounces, or the 
Bame result may be obtained of a tenth part of a one 
per cent, solution of resorcin. 

A more troublesome condition is where the nrine is of 
low specific gravity and contains but little albumin or 
Bolid matter. It is sometimes very difficult to get sedi- 
ment enough to examine. In such a case the residue, 
after decanting, may be mixed in a watch-glass with a 
little glycerine and allowed to evaporate, or three or four 
per cent, of Tanret's solution may be added to the urine; 
this will precipitate all organic substances, as casts, 
epithella, etc., in a few hours, without injuring them. 
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Although most of the conditions I shall describe worild 
usually be designated as Bright' s disease, I consider 
the term too general and indelinite to apply to distinct 
and definite lesions of the kidney. In an analysis which 
I have made of all the cases described by Bi-ight in his 
celebrated " Reports of Medical Cases," I find that in 
nearly every case albumin was found to be present, and 
Bo far as I know the term Bright' s disease has been 
applied in a genei'al way to organic changes or func- 
tional disturbances of the kidney characterized by the 
presence of albumin in the urine. That nephritis and 
even cirrhosis may exist witJiout albumin is shown in 
Chapter XIS. 

In his ' ' Reports ' ' ' Brigtit gives the details of thirty- 
one cases at Guy'sHospital terminating fatally, in which 
the autopsies showed the existence of organic disease of 
the kidneys. In all but four of these cases the nephritic 
lesions were evidently the direct or indirect cause of 
death. The four cases in which the cause of death 
could not necessarily be sought in the kidneys were : 
1. Malignant ulcer of the (Esophagus: kidney lesion; 
two cysts in cortical portion. 2. Chronic diarrhcea : 
kidneys had undergone a kind of fatty degeneration. 
3. Fatal chorea: kidneys whitish, mottled, and rather 
large. 4. Stupor without pressure : kidneys slightly 
mottled. In these four cases no mention is made of 

< B. Brlghfa Bepott <A UmUi»1 Cmu, 8 Toti. London, 1827. 




84 



BRIGHT fl DISEASE. 



albumin being found in the urine. In the twenty -seven 
other cases, the clinical history of all being given, the 
ui'ine was found to be coagulable before or after death 
in twenty-four cases. In the remaining cases it is not 
mentioned whether the urine was tested for albumin. 
In addition to the foregoing, Bright reports three cases 
of anasarca with coagulable urine, as cured. With the 
recognition of albuminous urine in these fatal cases of 
nephritis and its existence in other dropsical conditions, 
it waa natural that he should regard this morbid excre- 
tion as a necessary clinical accompaniment of the kid- 
neys affected by disease as he describes them, viz. : 
"Kidneys large, disorganized throughout;" ''kidneys 
lirm, hard, granulated;" "scrofulous pus near pel- 
vis;" " kidneys lobulated — the whole hard and firm ;" 
"kidneys small, hard, and almost cartilaginous ; " 
"kidneys large, dark, and of a chocolate color," etc. 

Brighf s observations threw a flood of light upon 
many clinical conditions, the causes of which had been 
unknown, and, conaideriug that his examinations of the 
kidney were made without the aid of a microscope, his 
descriptions of their conditions, emerging as he did 
from almost Cimmerian darkness, are good, though in 
many cases short and insufficient, as may be judged 
from some of the preceding descriptions. His macro- 
scopic illustrations of the pathological kidney are, how- 
ever, excellent, and modem writers on nephritis have 
not hesitated to avail themselves of the beautiful plates 
contained in his celebrated reports. Even Bright him- 
self, however, recognized and depicted numerous dis- 
similar conditions of the kidneys, and although several 
varieties of nephritis were shown by various writers 
after Bright, notably Rayer, to exist, it was not con- 
ceded until a lapse of twenty-five years, and after much 
discussion, that there existed forms of this disease 
pathologically distinct and different, and that the term 
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Bright's disease was a sweeping appellation, covering a 
mnltipUcity of conditions essentially unlike. 

When we consider that microscopic, and, later, patho- 
logical investigations, have revealed soch a variety of 
changes in the kidneys, of a distinct and definite char- 
acter, anknown to and unrecognized by Bright, I be- 
lieve the i>eriod not remote when the nomenclatnre of 
affections of the kidneys will designate simply the 
character of the pathological changes, as fatty, waxy 
degeneration, interstitial or croupous nephritis, cir- 
rhosis, etc. At present, certainly, it appears from 
Bright's own writings that the name " Bright's disease " 
has been applied to those diffuse inflammations of the 
kidneys accompanied by albuminous urine," either con- 
stant or intermitting. The terse descriptions which 
Bright generally gave are insufficient, though with the 
clinical histories they are of great interest. 

I consider that all forms of nephritis may be com- 
prised in three varieties : I. Croupous. II. Ixtebsti- 
TiAL. IlL Suppurative. 

The waxy and fatty kidney being simply an inter- 
current or subsequent development upon one of the 
above forms, and not a condition independent of other 
lesions of the kidney, I regard the first two not as 
essentially distinct diseases of the kidneys, but as 
identical in character but differing in the degree in 
which the connective tissue and the epithelia are re- 
spectively affected. They always, as will be shown, 
coexist, and one cannot exist without the other being 
developed at least in some degree.' 

■ From a paper b? tbe aathor in the ^ew York Medical Jonmal, No- 
vember, 1882. 

' I Dnd myself snpported in this view by Prof. BoaensteiD, who in a paper 
read before tlie International Medical Congrese at Amsterdam In 1879, oon- 
oludea tlial^^" 1. The anatomical leeions of the kidoefs, which determine 
the group of oliuleRl ajmptoma fiist deBorlbed bj Bright, alwafi involve the 
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All inflammatory conditions of the kidney arise, as a 
matter of course, from the vascular apparatus of the 
connective tissue. 

pareDchjma as well as the oonnectiTs tissne of thoia orguis. 2. There is 
neither an exclusiTe parenchjmatooB nephritis nor an esolusivBly Sotenti- 
tial nephritis. Experiment and olinicat observation show that where a tme 
diffuse renal ioflnminution takes pluro, both histological elements are affected 
from the comtnen cement. 8. Tbe final UsDe of diffuse renal infiammalioa 
is the white kidney and red granular kidney. They form, from the aaa- 
tomioal point of view, the atrophied kidney, and only differ In this, that ths 
parenchymatous lesion is more pronounced in the former, tbe interstitial 
aCectlon in the latter. Clicioally the two may he distinguished by analyda 
of the urine. The symptoms of atrophy nre common lo both modifications. 
4. Clinical observation makes it very probable that, just like the whlta 
kidney, the red grannlar kidney— or, as it is now called, 'primary cir- 
rhosis'— is preceded by periods of swelling, and this is not ooutrodiated by 
pntholt^ool research." 



CHAPTER XrV. 



TniB is variously known as titbal nephritis ; parenchy- 
matous nephritis ; nondesquamative nephritis, m ad- 
vanced stages producing the "large white kidney" or 
"atrophied kidney." 

I consider croupous the most appropriate name for 
the form of nephritis I shall describe, because there is 
diffuse and intense exudation or inHltration into the 
connective tissue with hyperemia, albumin, or casts, or 
a fibrinous exudate into the tubuli uriniferi. These 
conditions are unvarying features of the disease. The 
term tubal nephritis designates simply a lesion of the 
tubules, while this is never exclusive, an exclusive in- 
liamraation of any portion of the kidney, as the epithe- 
lia, connective tissue, or glomerulus, being impossible. 
The term parenchymatous is equally objectionable, in- 
dicating as it does the essential lesion of the kidney to 
be in the epithelium. 

In croupous nephritis there is diffuse exudation into 
the tubuli uriniferi and into the connective tissue, while 
in interstitial nephritis there is always more or less stria- 
tion of the connective tissue in the cortical substance. 



Acute Ckoupods Nephkitis, 

Generally known as "acute Bright's disease," may 
therefore be defined as; Nephritis characterized by 
exudation into and infiltration of the connective tissue^ 
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■with secoTidaTy changes in the epithelia, the whole 
leading to the formatifrn of casts and being invariably 
accompanied by albuminotis vrine. 

It is Buperfluous to make separate classifications ot 
acute croupous nephritis according to the etiology of 
the case, as for example, to make scarlatinouB nephritis 
a form of nephritis sui generis, as it does not necessa- 
rily show any different lesions from the nephritis of 
cold, diphtheria, etc. Nor is the term glomerulo-ne- 
phritis properly used as designating a distinct disease, 
since contrary to the assertion of Klebs, it may be 
shown that other lesions than inflammation of the glo- 
mernlus always exist in acute croupous nephritis ; the 
glomerulus is always affected. 

Etiology. 

The causes of acute croupous nephritis are numerous ; 
the most common, according to my own observations, 
being, in the order named, "taking cold," the influ- 
ence of damp cold, scarlatina, diphtheria, malarial poi- 
soning producing severe bilious remittent fever or fever 
and ague ; after these come those cases (which are, 
however, rare) produced by the direct effect of sub- 
stances which act upon the kidney as irritant poisons, 
such as turpentine, the bichloride of mercury, ginger, 
cantharides, arsenic, etc. 

The influences of the above causes are well known if 
I except the effects of ginger and of malarial poisoning. 

I am not aware that ginger has been mentioned as 
capable of producing renal inflammation. The foUow- ' 
ing case, however, shows that it may produce nephritis ' 
oE a severe character ; it occurred in my practice sev- 
eral years ago. 

The patient was a gentleman, thirty-four years of age^ 
whose health was excellent except that he was a suf- I 
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of SB hovi; B ttaipaeafal of Brnwa'sesseaceof |p>ger. 
The Bcack »»■■«■([ at 5 o'doek he lad m wTti e c^fll 
wiA BeeaBaaC vcCsritioa aad stzai^viy. It was as if 
ha kad takea a ttraog iajeedoa of ntnto of alrv. 
Then vaa uiaiirlMiliiii Cercr ; miae scuatf, iQ^Uy al- 
ovBtam^ aad eoataiaia^ Mood, to vdBsro tba sealdT- 
ia^ aad paia I pRoctibed a aiixtaie of h joecyaaiBS 
aad }m iilxiaalr of potash, which was taken ia alMr- 
aatioa with acoaite. la two dajs the palktit was 
qaito wdL I had attributed the attack to svddea 
eold, bat was s oipiiB ed by the lapid can. X w«ek 
after, he tot^ the giager in amilar doses ; it was fol- 
lowed hj the saaie dfeets. Thb time I discorered the 
eanse of the attack. HediscoDttaaedtheoseof thedra^ 
aad has had no trouble with the kidoeys ance. Ibe ef- 
fnt was precisely analogous to that of cantharides in 
doees which are not poisoDoos, as shown br Comil, who 
states that the ceUs in the urintEeroos tnboles quickly 
letnrn to their normal state, though hyaline casts are 
found in their interior twenty or thirty houre after. The 
congestion excited by the irritants above mentioned 
is genefaUy evanescent, leaving no permanent changei 
Shitnt as was the duration of the attacks proiinced by 
the ginger, they were typical cases of acute nephritis. 

ParotiditiM.— The DrtiUche MediitneU Zfiivng. Feb- 
maiy 25. 18S4, contains (he aceoont of a ease of mumps 
(bilateral) follow*^ by acute hemorrhagic nephritis. 
The Verein fur Innere Medizin, before which the case 
was reported by Dr. Cromer, recognized the etiological 
relation between the mumps and nephritis, 

Bouchard recognizes an " ttffectious " nephritis, either 
transient or permaDenl, caused by infections elements 
in the blood, which in the course of their elimination by 
the kidney irritate the oi^an in their passage and allw 
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its structure. This nephritis is often produced in scar- 
latina, diphtheria, typhoid fever, pneumonia, small-pox, 
etc. He has also shown that in these conditions mi- 
crobes traverse the kidney, producing irritation, conges- 
tion, albaniiuaria, etc., these disappearing as the fever 
diminishes and disappears, 

Capitan has produced, in a number of instances, ne- 
phritis with hematuria by intra-venoua injections of beer- 
yeast, the spores in 24 hours appearing in the blood and 
urine, with albumin casts, etc. The nephritis, spores, 
etc., disappeared in a few days. 

NepJiriiis of Bacterial Origin. — Dr. C. Letzerich {All- 
gemeine Medicinische Central Zeitung), September 29, 
1883, describes a form of nephritis occurring in children 
independently of any of the acute exanthemata, which 
he observed and studied during the past spring and 
summer. There were twenty-four cases, presenting sim- 
ilar symptoms, the same bacteria being found in the 
urine of each. Three children died of acute uriemia. 
The micro-organisms voided with the urine were culti- 
vated through four generations, and then used in ex- 
periments upon rabbits. In every case the kidneys 
presented the same macroscopical and microscopical ap- 
pearances as were found in the three children dying of 
this nephritis. The micro-organisms were ia the form 
of rods resembling the bacilli of typhus. In the inter- 
stitial tissue of the kidneys they were were seen in large 
collections from which long threads were traced to the 
cortex and medallary substance. There were collections 
of wandering cells in the interstitial tissue. Dr. Let- 
zerich thinks that the organisms were taken in with the 
drinking-water {Medical Record). 

The theory of so distinguished an investigator as Pro- 
fessor Semnola, of Naples, deserves mention, though it 
does not seem possible to me that the causology of more 
than a limited proportion of cases, it any, of nephritis 
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is what he claims it to be. Briefly he finds that the in- 
jectiou or transfusion of various kinds of albumin into 
the blood of animals produces albuminuria and ne- 
phritis. He states that in Bright's disease there is a 
general transudation of albumin, it being found in the 
bile, saliva, etc. He finds ordinary egg albumin most 
liable to transude and cause irritative trouble. He be- 
lieves the cause of renal albuminuria to be found in the 
blood. These two points must, however, be borne in 
mind : Ist, There are numerous substances which in- 
jected into the blood will produce albuminuria. 2d. 
Albumin in the secretions is not necessarily an indica- 
tion that albumin in the blood causes nephritis ; it may 
be the result of the latter. The only practical deduc- 
tion from his experiments, however, seems, in the opin- 
ion of the Medical Record, " that egg albumin should 
be forbidden, and serum albumin prescribed as an arti- 
cle of diet." 

The possibility of malarial poisoning producing ne- 
phritis has been questioned. It is, I think, however, a 
frequent cause, and I have known numerous instances 
where it has been thus produced. Two especially illus- 
trative are the following : 

Case I. —Mr. F , aged forty-two. In the rammer of 1876 he raf- 

fered, while in the eountry, with severe fever and ague. Returned to 
town in October and considered himself cnred. During the middle of 
the month, however, the qnotidian type of intermittent fever declared 
itself. The pni'oxjsnia were uevere, accompanied bj great bilious de- 
lAugement, white tongue, and violent vomiting. In about a week 
they were broken np, but a few days after the urine became acanty, 
the face swollen, and nausea reappeared. Oa eiamining the urine I 
found blood, albumin, epithelia, and blood'Casts. The attack proved 
a severe one, and it was seveml weeks before coUTalescent^e was estab- 
lished. Mr. P 'a health had been for many years exceptionally 

good previous to the attacks of malarial fever. Fuller details are 
given under Case V. 

CiBB U. — Aciile Hemorrhoffic NepIiritU accompanyinq Malignant Ra- 
ptillenl Fever. — This cose occurred in a locality of North Oaioliua, 
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Where it ia freqnent and almost always fatal. It ia known there as 
" block jaundice." The nriae of a patient thns aS'ect«d was sent to 
New York in the anttimn of 1882, and examined bj me with the fol- 
lowing results : 

1, Urine dark, like molBsaes; 2, highlj albuminous ; 3, epithelia 
from pelvis of kidney ; i, blood ; D, pus corpuscles ; 6, epithelia from 
convoluted tubules ; 7, epithelial, granular, and blood easta ; 8, Bhreda 
of connective tissue ; 9, coagulated blood plasma. 

Recent observations, especially tliose of Kiener and 
Kelecli, Cornil, and Atkinson, sliow that all forms of in- 
termittent fever may produce diffuse nephritis. Accord- 
ing to the two first-named writers, theglomernlusiscora* 
monly affected, hemorrhage resulting. The inflammation 
thus produced closely resembles the acute hemorrhagic 
nephritis of scarlatina withoat its intensity, and were 
not the hyperemia and acute nephritis of malaria liable 
to occur frequently in the same individual, they would 
be no more likely than scarlatina to produce chronic 
nephritis. The important and interesting researches of 
these writers may be found in the Archives de Physwlr 
ogie, February, 1882. 

The Symptoms 

Are often numerous, and vary greatly according to the 
degree of inflammation. After scarlatina, diphtheria, 
or sudden taking cold, but particularly after the two 
former causes, there may be complete anuria, thia 
condition being accompanied or rapidly followed by 
dropsy, anasarca of the lungs, hydrothorax, dropsy of 
the pericardium or of the extremities. In milder cases 
there will be frequent micturition, small quantities of 
urine being passed. As a rule the quantity of the urine 
ia greatly diminished. Charcot' gives of this the fol- 

■ Brjght's Diieue. 
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lowing explanation, which the reader can adopt or re- 
ject: 

"Thia scantiness of the urine is, moreover, explained 
by the dropsy which is here an habitual phenomenon ; 
by the anaemia of the cortical substance of the kidney, 
which is not in this order of facts the occasion of a work 
of compensation on the part of the heart; perhaps, also, 
by the abundance of urinary casts, which, in certain 
cases at least, may act as tabular infarctions and hin- 
der secretion." 

The specific gravity is usually high, the urine gener- 
ally acid ; the amount of urea is greatly diminished, 
while that of the uric acid is not materially altered. 

Albumin is invariably present, and usually in large 
proportions. In children the heart often becomes rap- 
idly enlarged. Nausea often exists and persistent head- 
aches. Convulsions occur from ur^emic poisonings ; there 
is sometimes cedema of the larynx, and occasionally, 
but very seldom, epistasls. Ur£eniic symptoms are much 
less common than in interstitial nephritis, while affec- 
tions of the retina are seldom met with. The tempera- 
ture is often somewhat elevated, but does not attain a 
high degree. 

A microscopic examination of the urine shows epi- 
thelial, blood, or granular casts, or all of these, with 
perhaps a few hyaline casts, pus corpuscles and epithelia 
Xrom the convoluted tubules, and perhaps from the 
straight tubules. In case the inflammation be of a se- 
vere character, more or less blood corpuscles will be 
found. If tlte pelvis be affected, which is generally the 
case, epithelia from the pelvis of the kidney will often 
be found, showing the existence of pelvilitis. 

The casts in severe forms of acute cronpous nephritis 
are very numerous, and are found in such abundance in 
no other condition. 
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Diagnosis. 



Acute cronpoaa nephritis may easily be recognized by 
the diminution and high specific gravity of the urine, 
by the considerable quantity of albumin, by the absence 
of greatly increased impulse of the heart, by the nausea, 
dropsy or anasarca, by the absence of epistaxis, but 
most of all by the existence of epithelial and granular 
costs, neither of which are ever found in interstitial 
nephritis. 

Course and Peoqnosis. 

While acute croupous nephritis may rapidly lead to I 
a fatal termination, and although the symptoms and ' 
appearances of the patient seem more appalling than 
those which usually accompany chronic interstitial ne- 
phritis, it ia consolatory to know that the prognosis may, 
with proper treatment, almost always be regarded aa 
favorable. Not only is this the case, but the cure, if I 
effected, is radical. I have never yet known of an J 
instance of chronic interstitial or croupous nephritis, f 
where proper treatment and care had been employed, to | 
result from an attack of acute croupous nephritis. 

As regards the duration of this form of nephritis, oil 
course it must be very variable. I have known com- 
plete restoration to health to be brought about in three 
or four weeks, while in other cases two or three monthi 
have been necessary to bring about complete absence 
from the urine of casts, epilhelia, albumin, and the 
other indications of nephritis. 



Treatment. 

As all the general principles of treatment, as well as ] 
the specific measures suitable to each particular form of 1 
nephritis, are applicable to all the principal forms of 
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nepTiritia whicli I shall describe, namely, acnte and 
chronic, croupous and interstitial nephritis, I will treat 
of this part of the subject after the characteristics of 
each form have been considered, believing that the mat- 
ter of therapeutics will thus be better uuderstood. 

Pathology. 

Macroscopic AppearuTices of the Kklney. 

The kidneys are always enlarged, the cortical sub- 
stance thickened, and the whole organ usually very vas- 
cular and dripping with blood. The capsule is not 
adherent, the surface is smooth and glistening and is 
generally mottled, and occasionally there will be white 
patches ; the vessels are often marked and have a turgid 
appearance or present a fine capillary network. Neither 
the granular appearance nor indentations found in in- 
terstitial nephritis occur, nor the white variegated ap- 
pearance of the large white kidney of parenchymatoaa 
nephritis, nor the uneven lobulated appearance of the 
^L atrophied kidney. Irregular cicatricial contractions are, 
^1 however, often found. The Malpighian bodies appear 
^K distinctly to the eye as red dots. 

The whole kidney is soft, unresisting to the knife, and 
appears of a dark brown or chocolate color. The en- 
largement of the kidney is always considerable, some- 
I times very great. I found the kidneys of a child four 
years old, who died from this form of nephritis following 
diphtheria, to weigh 4 ozs. each. Numerous instances 
are recorded where each kidney, in the adult subject, 
weighed from 6^ to 11 ozs. 



Microscopical Appearances, and PJienomena of the 
Injiammation. 
In examining sections of the kidney affected by acute 
, oroupoas nephritis we are sure to find numerous changes 
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in the epilhelia and the glomernli, together with casta 
in tbe tubules. If the nephritiB have been of a severe 
fonn, the connective tissue will be found interspersed 
with medullary or inflammatory corpuscles. 

The intra-tubnlar changes are as follows : In mild 
cases the epithelia appear enlarged and bulky (consti- 
tuting what is generally known as cloudy swelling). 




The swelling of the epithelia is often so great as to 
cause them to approximate each other, and even to close 
the lumen of the tubule. The epithelia of the tubules 
of the cortex are mostly afEected ; those of tbe straight 
tubules less so. The increased bulk ot the epithelia is 
clearly due to the increase of the living matter consti- 
tuting the reticular structure of all the epithelia, par- 
ticularly the rod-like structure. This rod-like structure 
is very clearly defined in croupous and in acute catarrhal 
nephritis. It can be recognized by comparatively low 
powers (500), but is best seen by preparing the specimen J 
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in the chloride of gold solution, as described iii Chapter 

n. 

The affected epithelia become of a dark violet color ; 
in tile healthy kidney this coloration is not produced, 
a dark-browniah coloration beiug the reanlt. 




.mm. too 



The new formation, in nephritis, of corpuscular ele- 
ments starts at the points of intersection of the retic- 
ulum. This so-called endogenous new formation of 
living matter is especially plain in the inflammatory 
process invading epithelial formations. Here it is im- 
portant to note the reticulum first becomes coarse, nest 
it coalesces into lumps, which at first being homogene- 
one in turn assume a reticular structure themselves, and 
now represent so-called inflammatory or pus corpuscles. 

In croapoiis as well as in interstitial nephritis the 
rods of the epithelia thronghout the tubules are clumsy 
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and bnlky, the whole reticnlum being enlarged, render- 
ing the epithelium, with low powers of the microscope, 
coaraely granular. In many instances the rods are not 
discernible, aa in their place a coarsely granular mnsa 
is present, pervading the whole epithelial body, or else 
the innermost portion of the epithelium looks coarsely 
granular, the outermost portion, on the contrary, being 
homogeneous and shining. (Chapter 11.) 

I have thus far found the rods in this form of ne- 
phritis plainly discernible only in the ascending tubules. 
The coaraely granular appearance of the epithelia is 
always present in a greater or less degree in acute 
croupous nephritis. 

Many tubules will be found filled up by the enor- 
mously swelled epithelia (Fig. 17, E) ; in others by a 
mass of detached epithelia presenting an appearance 
nearly normal, and others with broken-down and dis- 
integrated epithelia, or with albuminous exudation and 
indifferent amorphous bodies, broken-down epithelia, 
and granular matter. 

Some epithelia will be fonnd stJU preserving their 
nuclei, the remaining part wasted, translucent, and 
thin, showing fine granulations, or these being absent, 
presenting the appearance of a strnctureless membrane. 

In some cases the transition from the epithelial strac- 
ture to intlammatory and pus corpuscles can be clearly 
traced. The nuclei of the epithelia will be found to be 
replaced by inflammatory or pus corpuscles, in aome 
tubules the epithelia being quite or nearly gone, and 
the tnbule being filled with inflammatory and pna cor- 
puscles. 

This is shown by Pig. 17, p. 90. 

The connective tissue about the tubules is somewhat 
thickened, and when the specimen is colored by cai^ 
mine presents a waxy appearance, which is, however, 
due to the albuminous esndatioQ. The epithelia do not j 
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readily take up tlie carmine stain, but remain brown. 
The connective tissue assumes the carmine tint. Tiie 
interconnective tissue is found to have an albuminous 
appearance and to contain numerous inflammatory cor- 
puscles. 

The intertubular spaces are many of them widened by 
the exudation. In acute hemorrhagic nephritis some 




of the tubules will be filled with blood. An interesting 
and important feature, as showing the nature and for- 
mation of casts, is the fact that occasionally tubules 
and epithelia will be found containing droplets of an 
albuminous exudate, some free in the tubules and some 
interspersed throughout the epithelia. The epithelia 
evidently enters into the formation of the cast and per- 
iahea in the transformation. 
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These changes are shown by Fig. 12, A. 

This case is of interest, as there is as yet no cast 
formed and the epithelia are not sufficiently destroyed 
to have been replaced by endothelia. The various 
changes of the epithelia are well shown in this ligare 
£i-om the cloudy swelling, which is very great, the gran- 
ular matter, the emaciated, as it were, epithelia, and the 
large and small droplets. This kidney showed numer- 
ous fully formed casts all surrounded by endothelia. 

The Malpighian tuft undergoes numerous changes, 
the most common of which are that the blood-vessels 
are sometimes enormously swollen, always dilated, and 
usually covered with inflammatory corpuscles. Some- 
times the capsule and interstices of the tuft will be 
filled with albumin. 

Fatty casts and fatty degeneration in purely acute 
croupous nephritis do not usually occur. Hemorrhagic 
infarctions are not uncommon. Casts are numerous, 
the hyaline being most frequently met with in this form 
of nephritis, although epithelial and blood casts are 
common ; granular casts are rarer. The casts may be 
seen in transverse and longitudinal sections, and are 
seldom surrounded by endothelia, as in chronic nephri- 
tis. The granular and hyaline casts readily take the 
carmine stain. 



CHAPTER XV. 

CHHONIC CROUPOUS NEPHEITia. 

It is this form of nephritis, also known as tabal, paren- 
chymatous, or non-desquamative nephritis, which leads 
to the form of kidney known as the '^atroplded kidney." 
"contracted kidney" ^'■faiiy kidney,'''' the "large white 
MdTiey,*' *^ BrigTiVs kidney" "large smooth kidney,"' 
the " large mottled kidne?/," the "/atty granular kid- 
Ttey," and "small fatty kidney " all these conditions 
being produced by the inflammation in the kidney and 
all the above designations being employed. 

Etioloot. 

Chronic croupous neplmtis sometimes, though sel- 
dom, is the result of acute croupous nephritis. It ia 
doubtful if ever it arises from the acute nephritis of 
scarlatina. In the very rare cases where it has been 
shown to originate in acute croupous nephritis, the latter 
has always been the result of some violent action, cold 
upon the skin or "taking cold." Charcot' says, relative 
to this point : " It is true that permanent parenchymat- 
ous nephritis sometimes commences like an acute dis- 
ease, that is to say, suddenly, with the accompaniment 
of febrile action more or less pronounced, and more or 
less lasting. But we must recognize the fact that these 
instances are not numerous ; they seem to be met with 
oftener in England than almost anywhere else. Thus, 
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Bartels says tLat in England he saw but one < 
this kind ; Wilks, on the other hand, has collected four 
or five ; Dickinson nearly as many ; Bright has cited 
three that came under his observation ; I do not think 
there are many reported in French publications. 

"All these cases seem to have the peculiarity in com- 
mon of being contracted under the inflnence of cold, 
the body being iu a perspiration. For example, In a 
case observed by Wilks (Bright' a Disease, ' Gay's noa- 
pital Reports,' 1852) a man, twenty-eight years of age, 
being heated and iu a state of intoxication, threw him- 
self into the Thames and swam for some time ; the 
next day there was considerable anasarca and intense 
fever ; the urine was scanty and dark and highly albu- 
minous. The patient succumbed at the end of three 
months, in consequence of a gangrenous inflammation 
of the skin of the legs and scrotum, consecutive to 
punctures made for the purpose of evacuating the 
liquid of the cedema. At the autopsy the kidneys were 
found to be greatly enlarged, and to present already 
the characters of the large white kidney. All the ob- 
servations of acute parenchymatous Bright's disease 
having an acute beginning seem made upon cases nearly 
identical." 

I have known a few instances where chronic croup- 
ous nephritis seemed to have originated in an acute 
attack, but they have been rare, and the acute attack 
was in each instance caused by taking cold. I am con- 
strained to believe, however, that if the acute nephri- 
tis be imperfectly cured, although the symptoms of 
nephritis may be wanting for a long time, sooner or 
later manifestations of chi-ouic croupous nephritis may 
occur. 

In very many cases the etiology is unknown. 

It is, in the vast majority of cases, primarily chronic 
or subacute. Its etiology appears to be the same aa 
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that of many cases of chronic interstitial nepliritis. The 
most prominent of these causes are uiidoubtedly atmos- 
pheric conditions, damp, cold, unfavorable climate, 
check of perspiration, etc. 

In temperate regions, damp, cold, and sudden checks 
of perspiration are probably the most frequent causes 
of the origin of this form of nephritis. According to 
Bartels, one of the most common causes of this condi- 
tion is some suppm-ative process ; it is a frequent ac- 
companiment of inveterate syphilitic disease, of suppu- 
rative affections of the joints, and of tubercular phthisis, 
and Bartels expresses his belief that some noxious ele- 
ment unknown is formed, which is carried by the blood 
into the kidneys, producing the intiammation. He re- 
gards chronic suppuration as the most common cause of 
croupous nephritis. This is, however, erroneous. 

Next to that he places malarious poisoning, adducing 
many instances wliere it seemed caused by fever and 
ague, and where it was cured at the same time with it. 

I have met with numerous cases which I considered as 
having been developed by repeated attacks of intermit- 
tent fever (see p. 91). Excess in alcoholic beverages 
and mercury have long been regarded as important 
causes of parenchymatous nephritis. It has not been 
satisfactorily shown that either of the above is, per se, 
an important factor in its production. 

There is no doubt, however, that structural changes of 
the kidney assuming this fonn of nephritis may occur as 
a secondary result of the inordinate use of alcohol, but 
when they are so induced, I believe them to be second- 
ary to changes in other parts of the system, especially 
of the liver. Bartels' experience, indeed, was to the ef- 
fect that organic affections of the kidney were less nu- 
merous among dram-drinkers. 

Charcot states that neither direct irritants— as can- 
tharides or turpentine — nor diphtheria nor erysipelas 
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have ever been positively shown to have prodaced a case 
of this disease. 

When following an attack of acute nephritis it will 
scarcely escape observation, the malady being then aim- 
ply a prolongation, though in a different form, of the 
primary one. 

Its development is nsually very slow. Syphilis, 
scrofula, and phthisis are sometimes accompanied by 
and seem to produce it. Undoubtedly organic or severe 
functional disorders of the liver may induce functional, 
and eventually structural, kidney changes. Murchison ' 
states that his experience'has led Mm to regard Uthje- 
mia as one of the fruitful causes of acute nephritis ; also 
that functional derangements of the liver, resulting in 
lithaimia, is a common cause of the contracted granular 
or gouty kidney. We may, however, conclude, from 
theory and experience, that the above-mentioned condi- 
tions need not necessarily develop the interstitial form 
of nephritis, but may sometimes, as there is evidence, 
produce the chronic cronpons form. Hepatic disor- 
ders of a cliaracter to obstruct the portal circulation and 
to embarrass the free return of blood from the renal 
veins, as in cirrhosis, fatty liver, enlarged liver, or 
chronic hepatitis, might aCEect the renal circulation in 
such a manner as to produce nephritis, while in other 
cases the Utliic acid diathesis, as well as the elements re- 
tained in the blood from obstructed action of the liver, 
might vitiate the blood so as to produce renal Inflamma- 
tion. Indeed, it has been maintained, though without 
sufficient reason, that chronic nephritis is always due 
to a morbid condition of the blood, Johnson' says: 
"Bright's disease is not merely a local malady but a 
disease of constitutional origin, and the proximate cause 



'Fnncttonftl Deraiigemi>iitB of tbs Liver, p. 78. London, 1B74. 
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of the renal disease is, in all probability, a morbid con- 
dition of the blood." 

This is sometimes true, and admitting this we may 
admit that vitiated conditions of the blood which some- 
times exist with hepatic disorders may induce renal 
intlammation. Diphtheria and scarlatina certainly are 
accompanied by a condition of the blood which may 
produce nephritis. 

Hebeditaey Influenoe as a Cause op Chhokio 
Cboupous Nephkitis. 

That the tendency to nephritis may be, though it 
rarely is, inherited, has been clearly shown by Bickin- 
Bon, Tyson, and others. A careful examination of the 
inherited cases, however, which they report lead me to 
think that all of thera were cases of interstitial ne- 
phritis. I have thas far not seen any undoubted cases 
reported of inherited croupous nephritis. 

Agb wheh Chronio Crottpous Nbpheitis Most 
Frequently Occurs. 

As chronic interstitial nephritis is a disease of middle 
and advanced age, so is chronic croupous nephritis a dis- 
ease of early life. It is, I think, most likely to occur 
between the ages of twenty and thirty. Its tendency 
diminishes after the latter year. This, at all events, 
has been observed in my own experience, and it has 
been confirmed by the statistics of Dickinson and 
others. 

Peegsancy as a Cause of Nephritis. 

Because nephritis occurs in pregnant women, it does 
not follow that it is always caused by pregnancy. 
Women, pregnant or not, are liable to nephritis, and 
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it may not be discovered till pregnancy leads to a nrin- 
ary examination. Nevertheless, pregnancy is undoubt- 
edly a freqnent cause of nephritis. 

This theory is supported to a considerable extent by 
the fact that autopsies show, in the majority of cases, a 
condition of intense hypera;mia similar to that which is 
produced by cardiac obstruction ; in the first stage the 
kidneys are enlarged beyond their natural size, and in 
advanced stages become contracted. This contracted 
kidney, according to Dickinson, supported by Braun, 
who gives the results of twelve autopsies after death 
from puerperal convulsions, is what ia known as the 
cyanotic kidney, the contraction and induration being 
perhaps due to inflammation resulting from venous sta- 
sis, produced by impeded return of blood from the renal 
veins. 

The so-called cyanotic kidney, however, is always the 
result of inflammation affecting both the epithelia and 
the connective tissue, and the twelve cases which Braun 
describes are, from hia description, clearly cases of 
chronic croupous nephritis. In many cases of puerpe- 
ral convulsions in which 1 examined the urine, I invari- 
ably fonnd evidences of acute croupous (usually acute 
hemorrhagic) nepliritis. " Braun states that in Vienna 
44 cases of eclampsia occurred in 24,000 confinements. 
If now we assume that nephritis was the cause of the 
eclampsia in all these cases, and further admit Rosen- 
stein's conclusion that in one-fourth of all the cases of 
nephritis eclamptic attacks occur, we find as the result 
that one case of nephritis occtirs in about 136 cases of 
pregnancy." ' I am certain, however, that nephritis in 
some degree occurs in pregnancy in a larger proportion 
of cases ; my opinion being based upon numerous ex- 
aminations of the urine of pregnant women. It is con- 
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Bolatory, however, to know that the nephritis of preg- 
nancy, like that of scarlatina, is not, with proper treat- 
ment, liable to leave the kidneys permanently affected. 
Jl evertheleas, when croupous nephritis occurs in succes- 
Kve pregnancies, not to mention the danger of death 
from convalstons, it tends to establish incurable chionic 
interstitial nephritis, 

Bartela addnces as an argument against the cyanotic 
contracted kidney being produced by mechanical press- 
are, the fact that this kidney cannot be developed in a 
few months. To this it may be answered that these 
cases of cyanotic, indurated kidney may be the result 
not of one, but of several pregnancies. This was the 
case in one instance where the patient sullei-ed from al- 
buminuria in six pregnancies, the albumin not disap- 
pearing between the pregnancies. 

The puerperal eclampsia of nephritis most frequently 
occurs in primiparae. It is not unlikely that the com- 
pression of the ureters, especially of the right one, has a 
great influence in producing the renal changes ; the 
lesions are much the same as those produced by experi- 
mental ligature of the ureters. 

According to Dr. Marfan, of Paris, the danger of con- 
vulsions in albuminuria is slight if the urinary secretion 
be sufficient, that is, if 1,500 to 2,000 grammes are 
voided daily. If the quantity falls below the first 
amount, there is much to apprehend. 

As to the mode of production, says the same writer 
{Progres Medicate, June 6, 1885), of the renal lesions I 
have observed :— atrophy with compression of the renal 
epithelia and a very mild degree of cirrhosis. I confess 
-that I am inclined to refer them to the compression of 
the ureters. The autopsy on which these remarks are 
based, that of a primipara who died in puerperal con- 
vulsions, shows the rigiit kidney to be augmented 
in volume, the cortical substance thickened, and at 
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the nnioQ of the medullary and cortical region, nn- 
merons canities, Bome the size of a filbert, filled with 
blood. 

That the recognition of the truth of the theory that 
the albuminuria of pregnancy is produced by the press- 
ure of the gravid uterus is of importance, is manifest 
from the fact that upon its acceptance or rejection must 
sometimes depend the decision of the physician whether 
good will be done by producing premature delivery. 



Symptoms of Cheonio CaoDTons Nephritis. 

Among the earliest symptoms are an increased fre- 
quency of micturition, the quantity of urine, however, 
passed in the twenty-four hours being below the nor- 
mal — the amount of urea being also proportionally 
Bmall, The reason of the diminished flow of mine is 
probably due in part to the fact that the cardiac activity 
is not increased, as it usually is in interstitial nephritis, 
but often diminished ; the pressure in the vessels of the 
glomerulus being thereby lessened. In the advanced 
stages the dropsical effusions take the place of urinary 
secretion. 

At about the same time with the increased frequency 
of urination, a certain amount of lassitude is developed. 
The patient experiences a loss of energy and physical 
strength. These symptoms are frequently accompanied 
by some renal pains which are often mistaken for rheu- 
matic pains ; persistent and intractable headaches and 
dyspeptic symptoms are common. These conditions do 
not fail to be followed soon by the tell-tale mdema pal- 
pebrarum, or of the feet. Nausea usually supervenes 
at an early stage, "Where the disease is farther ad- 
vanced there is emaciation, often marked by anasarca, 
dropsy of the cavities, and also cedema of the mucous 
membranes, lungs, and intestines. 
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II is in this fonn of nephritis tliat dropsical affectiona 
are most freqnent, occurring in most cases and ussam* 
ing their most fonnidable aspects, sometimes producing 
sloaghing of the cellolar tissues. 

Xaosea and orfemic symptoms, as blindness, epUepti- 
form seizures, and coma, are much less frequent than in 
interstitial nephritis. According to Bartels tliese symp- 
toms, in the majority of cases, are entirely absent. 
They are most liable to occur if the kidney diseoee 
reaches the stage of atrophy. 

An important fact concerning the existence of albumin 
in this form of nephritis is that it is never absent, and 
is often present in much larger quantities than in uuy 
other form. The amount of uric acid excreted does not 
vary much from the normal. 

Though a scanty secretion of urine, sometimes amount- 
ing to complete anuria, is characteristic of this disfase, 
in cases of improvement it becomes abundant, and in 
the secondary atrophy it may even be more profuse 
than in a normal condition. 

Urinary casts are always to be found, the granular 
cast being most indicative of this form of nephritis and 
usually predominating. Hyaline casts, and m certain 
conditions of the kidneys waxy and fatty casts, may 
usually be found. When there is pyelitis or ulcerative 
destruction of the Iiidney, we often find shreds of con- 
nective tissue. Pus corpuscles and epithelia from the 
tube system are always met with. A few blood corpus- 
cles with the above phenomena in the urine usually 
denote chronic croupous nephritis with acute recurrence. 
The general statement of Bartels relative to the import- 
ance of casts in this form of nephritis is so truthful, with 
the exception that the assertion that casts "dotted with 
isolated dark molecules or shining fat drops denote 
nephritis of recent existence " is incorrect, that I quote 
it entire : 
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" -So long as the casts are scaidy^ the greater number 
of them present characters which, in my opinion, prove 
that the malady is qf recent existence; they are pale, 
hyaline, or slightly streaked, or dotted with isolated 
darTc molecules or shining fat drops. We find thin, 
long, and slightly curved as well as broad casts, and 
to both sorts fragments of cells or white blood corpuscles 
adhere. The longer the process lias lasted the more 
numerous become the dark granular casts, the greater 
the preponderance qf the broad over the narrow casts, 
and the TJiore abundant those peculiar broad yellow 
casts of wax-like refracting powers," ' 

Diagnosis. 

The diagnosis of cronpus nephrilis from interstitial 
nephritis, the form with which it is most liliely to be 
confounded, is not usually attended with difficulties. 

The following table presents the most important points 
of difference between the two ; 



Is CHBomc Ubodpovh Kephritib. In Chhonic IirmitBTTTUL Nk- 



The mine Is almiyB albuminons. 

Urine UBnuUr Msnty. 

Dropsy nnd codema almnat alwRjB 



Drtne not conatantlj Blbuminoni. 

TTrine ninallj abandtnL 
Dropsj seldom or never present \ 
ocour. sometimes aligbt codema. 

Hjpertropliy dI the heart Mldom Some bjpertroph? of heart vith 
flzista. inoressed arterial tension almost si- 

wajH present. 
BpealSs gravitj of urine usnsllj Crioe geaerallj of a light color 
higher than the normaL Urine and low speclfio grftvlt;. 
darker and with loss of a soapy np- 
pearaDce than Id chroulo Idtertitttiiil 
Dephrltls. 

Urtemlc symptoms less frequent 
than In ohronio inter«t!tiftl nephritis. 



Unemlo symptoms are met with in 
heir moat pronounced form, and in 
erero cases, usually oconr. 
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Is CBBONIC CBOTTFCniB NBFHBITIS. 



EpietasdB ftitd eeraliral hemorrhages 



Is CBROMC LNTERBTmiL Nb- 

pinimB, 
Epiataxla and cerebral hamorrhagifB 
(requenl. 
Occurs tnoBt frequently ttter forty. 



Absent in ohToaio tnlentitial i 



I 



Occurs mosl frequently betora the 
age of lortf. 

Blood rorpusclea uid connective 
tiasoe ahreds more frequently found phritie, 
fn ebronio croupooB nepbritia. 

Development more gradual, the 
health uf patieot often less Impaired, 
and durntion longer than in ohronic 
croupous nephritis. 
CUtomoreninnerouiand tngrenter Costs rare, the hyaline variety be- 
T«riety than in chronic interatltiul ing moat frequently met with. 
nephritis; naxy, granular, fatty, and 
hyaline casts occurring, 

Epithelia from the hidney and pus 
corpuscles more numerous tbao in 
inleEslilia] nephritis. 

Urat«B and phosphates predomi- 
nate ; oxalates rare. 

AlbnminouB retinitis rare. 
Gsngrenons eryBipelaA and plileg- 
menouBterelllngs more common ; also 
dyBpepeia and anaemia. 

V'i<ceral complicatioae, as pnea- 
monia. pleuritli, pericarditis, and 
bronchitis, not uncommon. 
Diarrhica aometimes. 
Cirrhwis of liver rare. 



Kidney epithelia and pna corpna- 
iles scanty, and occasiuually absent. 



Oxalate of limo slmoat always o 



retinitis ct 



Tisceral complications ri 



Atheroma of arteries n 



Ather 



Course and Prognosis. 

It may be stated as a rnle that the prognosis is favor- 
able in children and unfavorable in adults. It may ter- 
minate favorably or unfavorably in a few months, or in 
exceptional instances it may exist several years befoi'e 
it proves fatal. If it have existed a long time and 
dropsy or anasarca have supervened, the prognosis 
mast be unfavorable. Bright regarded this form as in- 
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curable. Tlie prognosis most depend, first, upon the 
organic changes in the kidney so far as can be shown 
by the microscope and the chemical examination of 
the urine. If casts are not namerons and mostly hya- 
line, if there are bnt few kidney epithelia or pus cor- 
puscles, the prognosis, so far as the kidney is concerned, 
is good. But if there be indications of destrnctive ul- 
ceration of the kidney, of fatty or waxy degeneration, 
if there be diminished secretion of urine with a deficient 
secretion of the urinary salts, with a constantly large 
percentage of albnmin, tlie prognosis is, of necessity, 
unfavorable. Second, much must depend upon the 
etiology of the case and the patient's constitution. If 
the result of some chronic suppurative process, or if It 
occur in a scrofulous cachectic subject, or if organic 
trouble of the heart exist, the prognosis is necessarily 
more unfavoi-able than if it occur in a person possessing 
a constitution naturally good, and whose vital powers, 
nntritive functions, etc., are still unimpaired. The ten- 
dency of chronic croupous nephritis is, however, to a 
shorter existence than that of chronic interstitial ne- 
phritis. 

That cases of chronic croupous nephritis recover there 
is no doubt, but I think recoveries take place when a 
limited portion only of the renal connective tissue and 
intratubular elements are affected. If the intertubular 
spaces are widened, or many of the tubules contracted 
or obliterated, if the connective tissue be infiltrated 
with inflammatory corpuscles and a great portion of 
the tubnles denuded of their epithelia, the Malpighian 
tufts atrophied or their capsules filled by exudation, 
crowding the tuft literally into a comer, or their connec- 
tive tissue thickened and the epithelia covering them 
converted into shining lumps of matter or into intiamma- 
toiy corpuscles, the kidney itself greatly enlarged or 
atrophied, not much is to be looked tor in the way of 
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recoveiy. If the nephritis have a syphilitic origin, it is 
remarkable with what rapidity it will sometimes disap- 
pear ^or//io««a with the syphilitic symptoms upon the 
employment of anti- syphilitic remediea 

Bartels, in "Ziemssen's Cyclopedia," gives the details 
of a case of supposed amyloid degeneration of the kid- 
ney and liver as resulting from syphilis, butwkich, from 
his description, seems to be chronic croupous nephritis, 
which was cured entirely by the administration of the 
iodide of potassium and hot baths. 

The case is that of a young lady whose father had 
been syphilitic. The patient had anasarca and dropsy 
of the abdomen ; the legs were of unequal length ; the 
spleen was greatly enlarged ; the urine was passed in 
sufficient quantities, was dark, clear, and contained few 
casts but a great deal of albumin. She also suffered 
from nasal catarrh and deafness, and a large portion of 
the bony septum of the nose was destroyed. 

The albumin persisted for a long time, but after about 
a year's treatment she was dismissed cured of the en- 
larged spleen, anasarca, dropsy, and albuminous urine. 
Five years later none of these symptoms had returned. 



PATnOLOGT. 

Macroscopic Appearances. 

These differ greatly, as the effects of chronic croupous 
nephritis upon the kidney are so various. In the ^'' large 
white kidne]/ " the enlargement is sometimes very great ; 
the surface is smooth, the capsule non-adherent and 
thin ; there is an absence of depressions, and the lobular 
structure externally is effaced. Tlie cortical substance 
is thickened, is whitish or yellowish, and there is an 
absence of striations ; lardaceous or waxy and fatty 
changes are very common, and it is in this type of ne- 
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pliricis that we meet with them in their most pronoanced 
form. Cysts are more numeroas than iu interstitial ne- 
phi-itis. 

The atrophied or contracted kidney is small, some- 
what dense, but less finn than the chronic cirrhotic 
kidney ; the surface is undulated and uneven. 

"In transverse sections of a kidney of this kind we 
find that the cortical substance is absent in those places 
corresponding with the retractions of the surface, while 
in other places the cortical substance may be unaltered 
or even increased in bulk." ' The general coloration of 
the cortical substance is pale and yellowish. 

The kidney sometimes will be reduced to an ounce in 
weight. The decrease in bulk is mainly due to the oblit- 
eration of the tabules, which are not replaced as in cir- 
rhosis by connective tissue. Atrophy is at the expense 
of the cortical substance. Tlie capsule is thickened. 

Microscopic and Histological. 
Of course the microscopic examination shows many 
points of resemblance between chronic and acute croup- 
ous nephritis. As regards the intratubular changes in 
the former, we find usually, except in atrophy or fatty 
or waxy degeneration involving the greater part of the 
kidney, some of the tubules presenting the cloudy 
swelling of the epithelia, as described in acute croup- 
ous nepliritis in its early or advanced stage. The rod- 
like structure of the epithelia, generally thickened and 
bulky, I have found in this form of nephritis in the 
straight tubules, also in clironic croupous nephritis with 
waxy degeneration in the ascending tubules, and in the 
straight tubules in the pyramid of the same kidney. 
(See Fig, 18, A.) Also in the convoluted tubules, with 
and without fatty degeneration. (Fig. 18. C, B, D.) 
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Except where the whole kidney is involved, some eec- 
tions will show the epithelia unaffected ; some will be 
found enormously enlarged or partially disintegrated; 
some will contain inflammatory or pus corpuscles, while 
others are so attenuated as to be almost transparent. In 
many cases the epithelia are desquamated and fill par- 
tially or entirely the tubule, or only the empty tubule 
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■will be found, the epithelia having perished ; in othere, 
waxy, fatty, hyaline, or granular casts will be found, 
some having epithelia, and some the remnants of nuclei 
adhering to them, casts always being met with in this 
form of nephritis. The tubules will sometimes be 
choked up with inflammatory and pns corpuscles, and 
sometimea with granular matter and indifEerent forma- 
tions. Blood is not common except in case of hemor- 
rhage. It is in this form of nephritis that we most fre- 
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quently find the epithelia destroyed and replaced by 
endothelia. PortionB of the epithelia may have ander- 
goue, wholly or in part, fatty or waLxy degeneration. 





The partially disintegrated epithelia may be found to 
be interspersed with shining fat granules. 
Fat may be developed in any of the tissues of the 
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kidney. Its development in the epithelia from particles 
of the living matter of the reticulum can be shown. 

It is often easy to trace the formation of a cast, the 
epithelia sometimes being found to be saturated with 
droplets of exudate gradually moulding them into a 
cast. (See Figs. 11 and 12.) 
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In other cases the waxy cast partially formed in the 
same manner will be found. (See Figs. 18, 0, and 
10, F.) 

When a cast is found in a tubule surrounded by the 
epithelia in situ, it may be assumed that it has migrated 
and not formed there. In atrophy of the kidney the 
tubules will be found mostly obliterated or only traces 
of them left, their configuration being entirely lost. It 
18 probable that the epithelia enter into the formation 
of the inflammatory corpuscles scattered throughout. 
There is some proliferation of the connective tissue 



118 bhight's disease. 

around the tnbnles, though it is more delicate than in 

chronic interstitial nephritis ; it is less uniformly dis- 
tributed than in cirrhosis ; it may be homogeneous or 
vascular, and has a scanty snpply of blood-vessels. 
Nevertheless the intertubular connective tissue is often 
increased, but not striated as in cirrhoaia. (See Fig. 
19, P.) Pervading it will usually be found pus or in- 
flammatory corpuscles. In Fig. 19 the ccnnective tissue 
is seen to be considerably increased. Sometimes this 
will be found to have undergone a fatty or waxy degen- 
eration. Many of the blood-vessels will be inflamed 
and afiected also by 



WaxT DEOEIfEBiTION. 

It is not exactly known what the blood changes are 
that produce this waxy amyloid, or lardaceous change, 
as it is variously called. It occurs often when there is 
some dyscrasia, as syphilis, chronic abscesses, prolonged 
suppuration, Pott's disease, caries, etc. It is undoubt- 
edly, in the language of Heitzmann, "due to a chemical 
change in the plasma of the blood, as it is sometimes 
found in hemorrhagic clots, independent of or combined 
willi analogous tissue changes." 

Bartels states that tlie disease occurs most frequently 
in the suppurative processes associated with actual 
ulceration, and consequently molecular necrosis of the 
tissues. Dickinson, on the strength of its association 
with suppurative processes, founds an explanation of 
the disease upon a humoral theory. He states that the 
amyloid matter is only fibrin deprived of its free alkali. 
The fallacy of bis arguments could be easily shown, but 
too much space would be required, I may say briefly, 
however, that if his theory were correct, amyloid degen- 
eration would enane upon all cases of extreme sup- 



Vf&XV DEGENEEATION. 119 

pnration, as, for instance, erapya^inia, whether or not 
pas were exposed to the air. Nor even without this 
exception would the theory be entirely applicable, inas- 
much as it often occurs without prolonged suppuration, 
as in some cases of syphilis, chronic articular rheuma- 
tism, and some forma of cancers, and is in a greater or 
less degree found in nearly all cases of chronic crouj)- 
oua nephritis of a severe character. 

When the kidney haS been stained by carmine the 
parts affected by waxy degeneration (they readily take 
the carmine stain) have a glassy, bright, and clear ap- 
pearance, 

' ' The epithelia of the tubules which have in a measure 
escaped the inflammatory action, may become the seat 
of waxy degeneration when a similar condition has 
reached an advanced stage throughout the kidney tis- 
sue."' 

The connective tissue, the membrana propria or base- 
ment membrane of the tubules, the blood-vessels, and 
the Malpighian tufts, all may show the change ; the 
atrophied tuft is usually affected ; it seems to occur in all 
these simultaneously ; at least, I have never found the 
blood-vessels of the kidney affected exclusively. Usually 
the middle coat of the arteries is affected before the 
capillaries. The statement in Charcot' that "as to 
Henle'a loops it does not appear that they are ever 
altered," 1 have found by repeated observations to be 
erroneous. Epithelia unaffected by waxy degeneration 
do not BO readily take the carmine stain as the con- 
nective tisane. The waxy matter takes the place of the 
normal structure of the affected tissue. 

May waxy degeneration of the kidney exist without 
nephritis 1 I have never seen and never been able to 
obtain evidence of the existence of such a case, A care- 
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ful analysis of the reports of snch cases afFords no 
evidence that amyloid degeneration without inflamma- 
lion existed. In tlie case reported by Bartels there 
is no positive evidence, as the patient recovered, that 
amyloid degeneration existed at all. Nevertheless, 
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though it is thought by some writers that amyloid de- 
generation of the kidney exists without iniiammation, 
it does not seem to me that the writers who so maintain 
have succeeded in demonstrating the correctness of 
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their belief. Dickinson, for example, in the description 
he gives of the histological changeB in the lardaceoua 
kidney, shows that in each case the nephritis was clearly 
marked, the form being nsually chronic croupous ne- 
phritis. He observes that "the disease is easy to re- 
cognize during life, perhaps more so than either of the 
other forms of renal disease." "The urine," he Bays, 
*'i8 albuminous." 
In chronic croupous nephritis many changes may be 




looked for in the tuft and its capsule ; in some instances 
the vessels will be enormously distended and covered 
with inflammatory grannies or corpuscles, in others the 
tuft is thickened and solidified, the iutracapsular con- 
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nective tissue also being thickened. In the kidney from 
whieli the drawing of Fig. 19 was taken there was also 
some cirrhosis. In other cases the tuft is greatly 
atrophied. Sometimes the space between the tnft and 
capsule win be crowded with inflammatory corpuscles, 
the capsule itself being greatly thickened. (Fig. 19, 
K and L.) 

I have met with cases where the tuft was crowded and 
compressed into a small space by a sero-albuminous 
fluid filling the capsule, (See Fig. 25, K and J.) 

In the large white kidney the tubules and intertubu- 
lar spaces are often widened. 

Tliis form of the kidney is frequently infiltrated with 
fat and greatly increased in bulk. 

Op CYbT3. 

There are numerous theories concerning the formation 
of these. One that they are formed from the capsule or 
tuft, another from the mechanical blocking up of the 
tubules. I have found no explanation so satisfactory 
as that of Dr. J. B. Greene, in Heitzmann's "Mor- 
phology " (p. 775) : 

" The first thing noticed is an abundant formation of 
inflammatory corpuscles in circumscribed districts of 
the kidney tissue. These may be situated in the cortex 
or in the pyramidal substance. Many of these corpus- 
cles evidently originated from tubular epithelia. The 
second stage is characterized by the swelling of the in- 
flammatory bodies, which afterward become pale, and 
by a process of liquefaction or mucoid degeneration are 
transformed into a hyaline, apparently structureless 
mass. We frequently find in this mass delicate granu- 
lar fibres, which resemble those of myxomatous tissue. 
The new formation thus produced may, at the outset, 
be extremely small and irregularly bounded by un- 
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changed medullary corpuscles. With tlie growth of 
the cyst more medullary bodies gradually become lique- 
fied, till at length a cavity is established containing a 
sero-albuminous fluid, and bounded by flattened, poly- 
hedral, medullary corpuscles, which in this situation 
might be designated endothelia. At the periphery a 
formation of fibrous basis-substance takes place, with 
the production of a capsule — the cyst-wall proper. 
Cysts, therefore, are the products of secondary changes 
of medullary bodies which had theu" origin in kidney 
epithelia.' ' 

This description of the formation of cysts is the more 
satisfactory to me, as I had the opportunity of seeing 
many of the specimens from which Dr. Greene's conclu- 
sions were formed, while the studies were being made. 



CHAPTER XYI. 



SUPPURATIVE NEPHRITIS. 



This is most frequently caused by the extension of in- 
flammation from the bladder. It may result from in- 
tense pyelitis, or acnte croupous hemorrhagic nephritis. 
Diphtheria and acute infectious diseases, emboliam, 
pysemia, and the use of dirty sounds or catheters, am- 
moniacal putrefied urine, bacteria, and vesical irritation 
from the presence of calculi, all may produce it. One 
or both kidneys may be affected. Tiie abscesses may 
be limited to one or two, or may be very numerous, 
riddling the whole kidney or converting it into a semi- 
liquid, purulent mass. In this form of nephritis there 
is always croupous nephritis (tuberculosis of the kid- 
neys always being accompanied by interstitial nephri- 
tis). Abscesses are always found ; they are most nu- 
merous in the cortical substance, varying in size from a 
millet seed to that of a chestnut. In a suppurative 
kidney it is easy under a power of x 500 to trace all the 
gradations of croupous nephritis leading to the destruc- 
tion of the tissue and its conversion into pus. In many 
portions of the kidneys the tubules present simply the 
phenomena existing in acute croupous nephritis, as 
cloudy swelling, disintegrated and broken-down epithe- 
lia, granulations, and pus corpuscles, or a mass of hya- 
line matter. In the tubules, however, lying near the 
foci, the epithelia will be found to contain lumps of 
shining matter, varying in size. Their connection with 
the coarse granular matter of which they are formed 
can be traced {vide p. 11). 
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Again, these shining lumps will be found to be ad- 
vanced to the condition of medullary corpuscles, and 
these in turn converted into pus corpuscles. The epi- 
tbelta of the affected portion becomes changed entirely 
into the above nucleated formations ; the connection be- 
tween the inflammatory corpuscles and granular matter 
exists until the former become pus corpuscles, when it 




is severed (Heitzmann). The blood-vessels are dilated, 
the tufts swollen and covered with coarsely granular 
nuclei or inflammatory corpuscles. The connective tis- 
sue is oedematoua and filled with globular or coarsely 
granular nuclear bodies. It seems loaded with shining 
lumps, finally differentiating into nucleated or inflam- 
matory corpuscles and these into pus. 

" Only when the continuous mass is torn into separate 
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nucleated lumps have we to deal with fiDished pns. The 
tissue is destroyed— in its place we have an abscess." 
(Greene, in Heitzmann's "Morphology.") 

Diagnosis. 
The diagnosis of suppurative nephritis, when the ab- 
scesses are small, is not easy, sometimes impossible. 
Pyelitis, accompanied with an amount of pus in the 
urine tliat ia not the result of cystitis or any otlier as- 
signable cause, and with not enough kidney epitheliato 
show excessive croupous nephritis, would probably in- 
dicate the existence of suppurative nephritis. The 
diagnosis must be aided by the history of the case. In 
extensive abscesses the engorged kidney can sometimes 
be felt through the abdominal parietes and in the loins. 
Movement produces intense pain, which may extend into 
the inguinal region or testicles. Rigors, vomiting, or 
fever may occur. Blood can always be found under the 
microscope. The amount of urine is always diminished 
— sometimes suppressed. 

COOESE AND PeOQNOSIS. 

These must depend upon the cause and extent of the 
nephritis. Large abscesses may open into the perito- 
neal cavity or into any of tlie neigliboring viscera, or 
they may open into the pelvis and heal up. The con- 
tents of the small ones may sometimes be converted into 
a calcareous mass, the liquid being absorbed. The kid- 
ney may sometimes be almost restored to health, partic- 
ulai'ly if the exciting cause be removed. The progno- 
sis is, however, usually, as regards a cure, unfavorable, 
and when due to pyromia, or the abscesses are extensive, 
always so. Still such a degree of recovery may take 
place that patients will enjoy a tolerable degree of health 
in cases of abscesses due to calculi or severe cystitis, 
when these causes have been removed. 



CHAPTER XVIL 

OATABBHAL OB INTEHHTITIAI, NEPHBITIS. 

This form of nephritis is generally known as interstitial 
or desquamative nephritis. Charcot calls it "primitize 
chronic interstitial iiephritis" and Lecorcbe, "hyper- 
plastic interstitial nephritis." It is this form that brings 
about the changes in the kidney Itnown as the con- 
tracted Jcidney, granular atropliy of the kidney, renal 
cirrhosis^ renal sclerosis, and granular degeneration. 
The term interstitial is not wholly suitable, as it indi- 
cates the lesion to be one of the connective tissue, while 
the name desquamative is incorrect, as the iiiflammatioii 
is Hot simply one the principal result of which is the 
desquamation of the epithelia. Both these lesions co- 
exist, sometimes in an equal degree ; in other cases the 
changes in the interstitial tissue, tufts, or tubules being 
most markedly pronounced. These two appellations 
define no more accumtely the topography of the lesions 
than does the glomerulo- nephritis of Klebs, which is al- 
ways present in this and in croupous nephritis. I con- 
sider the term catarrhal, first, 1 believe, applied to this 
infiammation by Virchow, as most appropriate, produ- 
cing as it does infiltmtion of the connective tissue with 
cloudy swelling and desquamation of the epithelium. 
Nevertheless, as the form of nephritis in question has 
for so long a time been designated as interstitial, I shall, 
as a matter of convenience, retain this term. The nature 
of interstitial nephritis, according to Heitzmann, whose 
description I have repeatedly verified, consists in osde- 
matous infiltration of the connective tissue, causing 
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striatioa of the swelled cortical substance ; " the stria- 
tion," according to this author, being "most marked 
between the cortical and pyramidal substances," the 
seat of the disease being principally the connective tis- 
sue between the tubules, the exudation into the tubules 
causing desquamation of the epithelia but not often 
casts, as are produced in cronp of the mucous membraue. 
Casts are rare, and only the hyaline are found ; albu- 
min is frequently absent, and sometimes is not found 
in the whole course of the disease. The striations are 
strongly marked, both in acute and chronic interstitial 
nephritis (cirrhosis), even in the highest degree of cir- 
rhotic atrophy. 

The striations form dense concentric layers around 
the tubular tufts and blood-vessels. Desquamated epi- 
thelia and a few pus corpuscles are found in the urine. 
Patty degenerations and cysts are less common than in 
croupous nephritis ; suppuration does not occur. Hy- 
perplasia of the connective tissue may, in the early 
stages, produce hypertrophy ; in advanced stages the 
epithelia, connective tissue, and many of the capillaries 
become transformed into an indifferent or medullary 
tissue. The renal tissue finally becomes atrophied, 
"resulting in the formation of the small, contmcted 
granular or cirrhotic kidney" (Meyer). The blood-ves- 
sels and tubules become obliterated and are replaced by 
connective tissue. The surface of the cirrhotic kidney 
is different from the kidney affected by croupous in- 
flammation ; it shows fine granulations and only shal- 
low furrowings or indentations, with a corresponding 
striation of the cortical layer, while in the atrophy of 
croupous nephritis the surface is coarsely lobulated, 
there sometimes being large nodes separated from each 
other by deep furrows, and in croupous nephritis there 
is a grayish-yellow infiltration in the irregular atrophied 
cortical layer. 



CHAPTER XVm. 

ACUTE AND CHBONIO IKTEBBTITIAL NEPHETTIS. 



Though Charcot calls interatitial nephritis "primitiDe 
chronic interstitial nephritis," it lias an acute begin- 
ning and there is an acote form. I believe, however, 
that it is a very rare exception when the acute form has 
been discovered before the chronic haa been reached. 
The obstacles to the early discovery of interstitial 
nephritis in its mild or latent form are so numerous, 
the physical condition of the patient is often so favora- 
ble, the absence of nausea or cedema, or of nrseraic 
symptoms — the non-em pi ojment, perhaps, of the micro- 
scope — prevent, as a rule, any recognition of interstitial 
nephritis till the chronic form has been established; 
and it is perhaps these facts which have induced Char- 
cot to employ the nomenclature he has. Still, an acute 
form exists and is easily recognizable under the micro- 
scope. I believe that in the interstitial nephritis caused 
by gout, lead, syphilis, and perhaps tuberculosis, the 
inflammation is, however, so lentescent in its develop- 
ment as almost always to be chronic in its character. 
Still, the microscope shows different morphological con- 
ditions. 

Acute interstitial nephritis, when it occurs, I believe 
to be in nearly all cases the result of cold or of exten- 
sion of severe or chronic cystitis, which in a majority of 
cases affects the kidney to a greater or less extent. 
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Etiology of Acute and Chronic Interstitial 
Nephritis. 

The etiology of acute and chronic interstitial nephrit- 
is, and the characteristics and features of the two dis- 
eases, are so much alike that it is unnecessary to mul- 
tiply divisions by considering their causes separately. 

Ages at which it Occurs. 
As croupous nephritis is a disorder of early life, in- 
terstitial nephritis is of later, or middle life. As a re- 
salt of vesical inflammation, or some similar exciting 
cause, it might occur at any age ; but aside from being 
produced by the extension of local inflammation, it is 
not likely to make its appearance under the age of 
twenty. I have noted the ages of 93 of the patients 
whose urine I have examined in interstitial nephritis, 
and find that of two cases of these one occurred in a 
young lady at the age of seventeen, the attack being in- 
duced, eo far as could be recognized, by cold (see Case 
XL), the other occurring in a tubercular young man, 
aged nineteen. This patient had been a great sufferer 
from malarial poisoning. [Since the first edition of this 
work appeared, I have met with a case occurring in a 
girl five years of age, and another occurring in her sister, 
aged twelve years, with hypertrophy of the heart. I be- 
lieve both these were inherited cases.] Tyson ' says the 
youngest patient he ever had affected by interstitial ne- 
phritis was twenty-six years old. Dickinson gives a table 
of 308 cases, and Bartels of 33, of interstitial nephritis, 
representing the ages at which the disease occurred or 
was recognized- My own 93 cases added to these make 
434 cases, constituting the following table : 

I Between 40 and 50, . . 127 
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Bickinson mentions the case oE "a kidney in a typi- 
cal state of granular contraction which had been taken 
from the body of a girl only five years of age," and also 
a patientwho died at the age of ten with a most marked 
condition of granular contraction, affecting especially 
one kidney. 

AcTJTK AND Chronic Inteestitial Nephritis. 
Their Comparative Prevalence in the Sexes. 
Undonbtedly interstitial nephritis occurs more fre- 
quently in males than in females. I think the explanar 
tion of this is to be found mainly in the fact that the 
male sex undergoes more exposure to unfavorable atmo- 
Bpheric influences, and that the same sex is more liable 
to renal and urethral inflammations, as well as to cal- 
coluB. 

General Etiology. 

The most frequent cause of interstitial nephritis I 
believe to be damp cold and "catching cold." It oc- 
curs most in temperate zones, and in these zones in 
each parts as experience the most violent changes in 
temperature. It seems unknown in the arctic regions, 
and is infrequent in sub-tropical regions and the tropics. 
Dickinson's theory of its comparative prevalence as re- 
gards climate is as follows : 

"The prevalence of the disorder in temperate climates 
may probably be explained by the axiom that the lia- 
bility of an organ to disease, particularly to inflamma- 
tory disease, bears a general proportion to its func- 
tional activity. The respiratory organs are the more 
active in cold, the kidneys in temperate, the liver and 
bowels in hot climates. It has been shown that the 
urea, the chlorides, and the other constituents of urine 
decrease as the air rises in temperature above 49'* F. 
(" Parkes on the Urine," p. 05.) On the other hand, it 
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is believed — a belief which is consistent with much of 
oar knowledge — that the urea lessens also with severe 
cold.' ' (' ' Philosophical Tranaac tions, ' ' 1861.) 

In the majority of cases I have seen I have been 
unable to assign any cause unless that of atmospheric 
intiaences, but as a rule the patients were not able to 
T(feT the beginning of their liialalse to taking cold. The 
following instance of chronic interstitial nephritis being 
produced by cold is, I think, clear enough : In March, 
1882, a physician consulted me. I found the urine 
at each of several examinations to show the existence 
of chronic interstitial nephritis witli cirrhosis. Heart 
somewhat hypertrophied. The history was that while 
a medical student in Berlin he had attended, in De- 
cember, 1879, on an intensely cold night, a student's 
ball. He returned to his lodgings at 3 o'clock a.m. His 
room was very cold, and he suffered for want of suffi- 
cient bed covering. For several days after he experi- 
enced a sensation of general dulness and aching, but 
recovered, only in a few weeks after to find his strength 
somewhat impaired. I will not give the whole details o? 
his illness, but he lost strength and suffered from many 
of the symptoms of chronic interstitial nephritis. Pre- 
vious to this exposure his health had been excellent. 

Of the Heredity of Interstitial Nephritis. 

Except as an accompaniment of transmitted gout, or 
of some other inherited disease, as tuberculosis and per- 
haps syphilis, I have not myself, in a large number of 
cases, seen one which I could regard as inherited. The 
two cases referred to on p. 130 were probably inherited, 
as the father had interstitial nephritis. That tlie ten- 
dency to it may be transmitted is believed by some able 
writers, Tyson 'gives an account of two cases which 

■ Brlght'i Dlieue, p. 166. 
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came midei-liia own observation, occarring in one family, 
tte relationship being such as to leave no reasonable 
doubt of their tmnsraitted nature. Tliese cases seemed 
to be interstitial nephritis. Dickinson presents what he 
correctly calls " a remarkable chapter in the history of 
disease," which gives an account of eighteen cases oc- 
curring in one family within three generations : 

"The first generation whereof the record treats con- 
sisted of a brother and four sisters. The brother died 
from an unknown cause at the age of thirty-four, sud- 
denly, but after long wasting. Two of the sisters died 
at the ages of forty-nine and forty-eight respectively, 
both having had albuminuria for many years. 

" The brother left two sons and four daughters. One 
of the sons died at the age of twenty-six, having had 
albuminuria from the age of twelve. Of the daughters 
three became the subjwts of the same disease. One, 

Lady , died of it, with more or leas cedema, at the 

age of thirty-nine, having had it since she was sixteen. 
Two others, still living, at tlie ages respectively of 
thirty-eight and forty, are similarly affected, but it is 
not known at what date they became so. 

"The third generation consists of the six children of 

Lady , two sons and four daughters. All are alive, 

but five are the subjects of albuminuria. The first-bom, 
a daughter, now twenty-one years of age, has had albu- 
minuria from the age of nine months. The next, a son, 
now twenty, has albuminous urine, but it is not known 
when it became so. The third appears to have escaped 
hitherto. The fourth, a son, now sixteen, has had 
albuminuria in an intermittent form from early boy- 
hood. The fifth, a son, now fifteen, has had album!* 
nnria in a marked form for two years. The sixth and 
last, a girl, now five years old, has passed urine which 
lias contained decided but variable amounts of albumin 
from the age of six months." 
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Dr. Joseph Kidd {PTactilioner, vol. 29, No. 11.) 
gives full details of seven cases occurring in three gen- 
erations, in one family, many members of which he had 
attended, and with whose constitutions he was familiar. 
He also mentions that two of the children besides of one 
of the patients were subjects of Bright's disease. Seven 
children of another of these patients, out of twelve, died 
of kidney disease. 

Autopsies were made in two of the cases which had 
proved fatal. A careful perusal of Dr. Kidd's interest- 
ing paper justihes my concluding that part of these 
cases were chronic interstitial nephritis and part chronic 
croupous nephritis. 

The possibility, therefore, of the hereditary nature of 
nephritis should not be excluded from the etiology. 

Malarial or paludal poisoning is considered by Dick- 
inson and Bartels a very common cause of nephritis, 
particularly the interstitial form. Dickinson believes 
that long-continued paroxysms of ehUl may induce 
renal liypersmia. My own experience is that a consid- 
erable proportion of the cases of interstitial nephritis 
which I have seen have occurred in patients who have 
suffered more or less from malarial fevers, and I believe 
these to be frequently a source of its development. I 
think the hepatic congestion accompanying the chills, 
the latter perhaps producing the same events in the cir- 
culation of the kidneys, may induce permanent dilata- 
tion and hyperemia, leading to general intlammation. 
Although this cause develops prefenxbly croupous ne- 
phritis, repealed attacks of this form may undoubtedly 
in time, as may frequent attacks of croupous nephritis 
in pregnancy, develop the cirrhotic kidney. 

Alcoholism.— I have not been able to trace a single 
case of interstitial nephritis to the direct effect of over- 
use of alcohol. It is true that alcohol in inordinate 
quantities can be made to produce albuminuria. Wheil 
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its over-use has been followed by the development of 
interstitial nephritis, I believe the latter to be secondary 
to the development of other morbid conditions. 

Bartels says that out of all the nnmerous cases he 
had seen, only three patients had used stimulants to 
excess, by far the greater number having led remarkably 
abstemious lives. 

Very extensive and searching statistics, collected by- 
Dickinson from cases of patients who had died from 
delirium tremens, showed that interstitial nephritis 
existed in but a very small proportion of cases, no 
greater than would be found in persons dying from 
other causes. It was found, however, that in the post- 
mortems of persons who had been addicted to the use 
of stimulants, the kidneys were often enlarged, flabby, 
and congested. (Probably chronic croupous nephritis. 
— Author.) 

Cases are recorded, however, where renal contraction 
coexists with hepatic cirrhosis, and which were, like it, 
due to alcoholic poisoning. 

It is evident, however, that a substance often inimical 
to the human system may, by deteriorating the health, 
bring about renal changes. Nevertheless, I believe that 
many pure alcoholic beverages have a healthy diuretic 
inflnence, which is actually beneficial to the integrity 
and functional activity of the kidnej-s. 

8yp?iilts may be a cause of interstitial nephritis. At 
least one case has fallen under my observation, which 
was under my care from the moment of the discovery of 
the infecting chancre to the time of death, Tlie patient 
was a gentleman aged twenty years. The secondary 
symptoms were of an unusually severe and intractable 
character, iritis, bad ulceration of the throat, and syph- 
ilitic rheumatism all occurring. The patient's constitu- 
tion was rather poor, and after the specific symptoms 
had seemed to disappear, debility continued, which was 
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in time followed by albuminuria, persistent headaches, 
conyulfiions, and death. The autopsy showed embolism, 
interstitial nephritis, and inflammation of the middle 
cerebral artery. Death occurred six months after the 
discovery of the chancre. 

The thesis of G. Negel, Paris, 1882 {Journal of Cuta- 
neous and Venereal Diseases, May, 1884), gives the fol- 
lowing resume of the subject of renal syphilis : 

1. Syphilis, in any stage, may affect the kidneys ; 
the same is true of hereditary syphilis, in infantile or 
adult life. 2. Certain renal complications are preco- 
cious, others late. The first, only studied within the 
last few years, manifest themselves the first months af- 
ter infection with all the characteristics of the nephritis 
of infectious fevers ; when the dibui of the chancre dates 
back several months, the clinical history of tlie renal 
affection is similar to cases of glomerulo-nephritis seen 
in scarlatina, for example. 3. Syphilitic nephritidea 
occurring in the secondary stage are always grave ; nev- 
ertheless, they are curable, not only in the acquired syph- 
ilis of adults, but in the hereditary syphilis of childhood. 
Their gi-avity appears to bear a relation to the age of the 
syphilis and the time which the patients have been sub- 
jected to specific treatment. 4. Albuminuria being the 
principal symptom in the examination of these renal ac- 
cidents, the specific nephritis may pass from view before 
the other secondary accidents of syphilis. 5. When oede- 
ma appearsand is sufficiently marked to attract attention, 
another cause is generally assigned to it, so that syphilis 
is readily eliminated from the diagnosis. 6. These albu- 
minuric patients being benefited by specific treatment, 
and taking no further care of themselves, the renal le- 
sion may slowly pursue its course, and when, later, the 
patient comes under the care of the physician, it is prob- 
able that his suspicions will be directed to another cause 
than syphilis, since it often happens that the patient 
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declines to confess to a disease which lie is interested in 
concealing. It is necessary, when a patient comes under 
the physician's care with the symptoms of an acute or 
chronic nephritis, and the etiology proves doubtful, to 
thinli of syphilis and institute a specific treatment. IE 
the patient bear any traces of syphilis (either upon the 
organs appreciable to view, or upon the viscera, nervous 
centres, liver, etc.), these accidents confirm the diagnosis 
of a syphilitic renal lesion. 7. Precocious syphilitic 
albuminuria is generally persistent and of long duration. 
There remains a question of great importance to be re- 
solved ; what will be the outcome, in a time more or 
less remote, of the secondary syphilitic uepliritides con- 
sidered as cured ? The presumption is that a certain 
number of cases of Bright' s disease may be the recur- 
rence or latent termination of this primary disease of the 
kidneys. 8. Specific treatment gives the same results aa 
in the other precocious accidents of syphilis. 9. Renal 
complications occurring in an advanced stage of syph- 
ilis (tertiary and quaternary accidents) exist, present- 
ing sometimes the character of acute or chronic Blight's 
disease, sometimes the characters of amyloid degen- 
eration ; in the last case, we think with Wagner that 
the amyloid kidney is a consequence of syphilis, and 
not of a concomitant suppuration or of a mercurial 
or venereal cachexia, for cases occur in which there is no 
suppuration, and the patients, far from being cachectic, 
are on the contrary quite vigorous. 10. These specific 
renal alterations are more grave than those which ap- 
pear in the first years of syphilis. Nevertheless, they 
may be benefited by specific treatment, the sole condi- 
tion being that the renal lesion be not too far advanced ; 
for, as in the case of the nerve-centres, we cannot re- 
build the tissues. 11. Gumma of the kidneys, although 
quite rare, exist ; but no pathognomonic symptom re- 
veals their presence during the life of the patient. It 
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is probable that anti-sypliilitic treatment would have 
the same results as in gumma of other viscera. 

Gout as a Cause of Interstitial NepJtTitis. — The co- 
existence of interetitial nephritis with gout is well 
known. In chronic gout the former almost always 
exists^n acute paroxysms, temporary derangements of 
the kidneys, with albuminuria, often occur. 

In gout, as in interstitial nephritis, the kidney be- 
comes impermeable to uric acid, though urea is secieted 
freely ; but above all, the pathological changes in the 
kidney are often identical. Garrod considers a charac- 
teristic feature of the gouty kidney to be depots of 
urate soda at the summits of the cones, or of white 
Btriffl parallel to the tubuli uriniferi. He gives minute 
details of the appearance of many gouty kidneys ; and 
Charcot, in his notes to the French translation of Gar- 
rod," considers that while sometimes the gouty kidney 
presents the features of croupous, it almost always has 
the aspects of interstitial nephritis. 

Though albumin be present in the majority of cases 
of chronic gout, it is generally in small amount. Ac- 
cording to Charcot :' "As regards the symptomatology, 
albuminous nephritis, when dependent upon gout. Is dis- 
tinguished especially by its apparent benignity and its 
slow evolution. Anasarca and cedema are often want- 
ing ; they are seldom strongly marked ; frequently the 
proportion of albumin contained in the urine is far from 
considerable," etc. "Even these phenomena are far 
from being constant. However it may be, it is certain 
tliat the albuminous nephritis of gouty subjects may, 
like other forms of the disease, be accompanied by re- 
doubtable symptoms, convulsive or comatose uraemia ; 
and it is very probable, at least, that a large number of 
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cerebral accidents attributed to migratory or misplaced 
gout, are simply urfemic accidents secondary to the 
renal affection so h-equently developed under the influ- 
ence of gout. Dyspepsia and urtemic diarrhcea, inter- 
enceplialic hemorrhage, hypertrophy of the heart, are 
also sometimes, in gouty subjects, the consequences of 
albuminous nephritis." 

The gouty kidney is often, indeed, the cirrhotic kid- 
ney. Nevertheless, in acute or chronic gout an imper- 
meability to the secretion of uric acid may be estab- 
lished, and the exudation of albumin may occur with- 
out organic disease, as a transient condition, diaappeai- 
ing with tlie subsidence of Che gouty attack. According 
toGarrod: "The kidneys are affected in gout appar- 
ently in the initial period j they certainly are when the 
disease has become chronic. The lesion of the kidney 
is at first, perhaps, only functional ; later, the structure 
of the organ is modified." It is shown by the same au- 
thor that the formation of large quantities of uric acid 
in the blood is not necessarily harmful, as is evident 
from what occurs in birds, where nearly all the nitro- 
genized food is converted into uric acid, and yet the 
blood is found to be free from it. He is of the opinion 
that the alteration of the blood, which results from the 
presence of urate of soda in excess, is probably the 
canse of the morbid troubles which precede the access 
of gout. That interstitial nephritis and gout coexist is 
clear, but we may undoubtedly believe that the organ 
first deranged in gout is sometimes the kidney, the 
blood-poisoning, swollen joints, and gouty symptoms 
proper being secondary. I have met with cases, how- 
ever, where patients suffered from severe gouty par- 
oxysms, but whose kidneys were free from functional 
or organic difficulties. Such cases are, however, very 
exceptional. 

Lead seems so to affect the kidneys as to interrupt 
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the excretion of nric acid. It is the opinion of Dr. Gar- 
rod that saturnine poisoning will produce gout. lie ar- 
rives at this conclusion In part from the fact that at 
least one-fourth of all the gouty patients in his hospital 
had been affected by lead-poisoning. He had observed 
that painters were more frequently affected by gout 
than any other class of workmen. Charcot, in his notes 
above referred to, states that while he had treated one 
well-marked case of gout where there had been satur- 
nine poisoning, and no heredity, he finds it difficult to 
show that lead in itself, without the aid of other causes, 
can produce a case of gout. The same writer, however, 
in 1879 ("Bright's Disease") states that Garrod's expe- 
rience has been established by his own observations, and 
afterward by others. "The gout of saturnine subjects," 
he says, "from what I have seen, appears to differ from 
ordinary gout only in the greater i-apidity of evolution, 
the abundance of topaceous deposits, and the necessai-y 
existence, so to terra it, of renal lesions." 

Garrod and OUivier cite numerous instances in which 
lead-poisoning was the cause of nephritis, and Dickin- 
son states that the records of St. George's Hospital, 
kept by him for seven years, showed that 42 work- 
men having to do with lead, as painters, plumbers, 
tin workers, and compositors, died from disease or ac- 
cident and were examined at the hospital. Of this 
number 26 had distinct granular degeneration of the 
kidneys, this lesion in most of the cases having been 
the cause of death. With few exceptions, interstitial 
nephritis is the only form which lead-poisoning pro- 
duces. Among the cases above recorded there was but 
one instance of the occurrence of any other form, and 
that was cleai-ly due to cold and exposure. Lead may 
also produce transient albuminuria, accompanied by 
colic. Allen ("Encyclopedia Materia Medica Pnra") 
gives many cases of nephritic derangement and disease 
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produced by lead ; some of the symptoms clearly indi- 
cate the existence of acute croupous nephritis ; as for 
example, "frequent and scanty micturition," "sup- 
pression of urine," "acid, albuminous urine," "numer- 
ous blood corpuscles and epithelial casts," "urine dark 
brown," "specific gravity, 1024." Tliese phenomena 
clearly show, inasmuch as lead is excreted by and fre- 
quently found in the urine, that it ie capable of bring- 
ing about nephritis (or renal congestion) by virtue of ita 
toxic or irritating properties producing local irritation. 
Most of the effects of lead-poisoning, however, quoted 
by Allen, indicated, so far as the kidneys were con- 
cerned, the existence of chronic interstitial nephritis. 
In one case amaurosis and cerebral symptoms appeared, 
and ceased coinciden tally with the appearance and ces- 
sation of albumin. The most minute account I have 
met, with of the condition of the kidney after lead-poi- 
soning is one given by Allen ("Encyclopedia Materia 
Medica Pura," article on "Plumbum," translated from 
the inaugural thesis of P. T^rbutius, Zurich, 1876), the 
case being that of a painter. The clinical history showed 
polyuria, albumin, and convulsions. No anasarca. The 
post-mortem showed "a very easy separation of the 
suprarenal capsules, the upper surface of the kidney 
granular, the parenchyma veiy moist, the cortical sub- 
Btance gray, somewhat reduced in size, the JIalpighian 
corpuscles not distinct, the pyramids gray. Under the 
microscope tbe kidneys presented an exquisite picture 
of interstitial nephritis in a rather early stage ; the 
cortical substances especially presented, in both trans- 
verse and vertical sections, great cellular Jiyperplasia 
and increase qf interstitial connective tissue, though 
the process was not equally diffused, white frequently 
the whole field was occupied by small cells of connec- 
tive tissue with scarcely a trace of uriniferous tubes; 
other sections exhibited the tubules of normal size and 
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configuration, hut separated by abnormally broad sepia 
of connective tissue; the glomeruli presented varying 
characters, some normal, others atropliied to fibrillar 
knots of connectice tissue, and others in all possible 
stages qf degeneration. The substance of the pyramids 
was less affected than the cortical ; the growth of con- 
nective tissue was here much less pronounced and in 
many places was not noticed at all ; the tubes were for 
the most part denuded of epithelium. The small arter- 
ies of the kidney showed no remarkable change ; in the 
transverse section was seen a very broad zone of con- 
nective tissue ; hyperplasia, thickeulng of the walls, 
and contraction of the calibre of the vessels were not 
noticed. The intertubular capillaries in both the corti- 
cal and tubular portions of the kidney were excessively 
tilled ; in the latter there were numerous spots of hemor- 
rhages into the urinary canals, and here and there the 
cavities of the urinary canals were found stopped by 
old plugs and by some calcareous concretions. The 
liver showed analogous changes of hyperplasia of con- 
nectiee tissue, in some places even tubercular nodes tjf 
connective tissue growth. The heart showed inflamma- 
tory connective tissue growth, with chronic myocardi- 
tis. In some places very broad septa of small-celled 
connective tissue was formed between single muscular 
fibrilliB." 

In lead-poisoning it is not likely that an excess of 
uric acid is formed, but the kidney becomes incapable 
of excreting it ; hence, according to Garrod, it is to be 
found in the blood in nearly every case of lead-poisou- 
ing, while the urine contains but very little of it. The 
salts of lead, uric acid, and the salts of soda in lead- 
poisoning, and the two latter in interstitial nephritis 
and in gout, are often found in the interstitial tissue of 
the kidney. In the granular kidney of gout it is not 
uncommon to find the apex of the pyramidal bodies 
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Btudded with crystals of Qric acid. Uric acid is usually 
found in excess in the blood in chronic interstitial ne- 
phritis either from over-formation or non-elimination, and 
may therefore be regarded as a constant accompaniment 
of the goaty cirrhotic kidney. Urea may, however, be 
freely excreted in gout and lead-poisoning, when ario 
acid cannot. Lead will sometimes develop gout in cases 
where the ordinary causes, as high living, wines, want of 
exercise,and inherited tendencies, do not exist. In search- 
ing for the various causes of nephritis, we are not always 
to look for cases of lead- poisoning from the absorption 
of large quantities of lead. Certain elements in drink- 
ing-water, as oxygen and organic matters, the nitrates 
and chlorides, make lead very soluble, and sufficient may 
be washed from lead- pipes to make it poisonous. Small 
quantities, A to ,V grain to tlie gallon, may, accord- 
ing to Ringer, produce lead- poisoning in some people. 

Pregnancy. — That this condition, when the gravid ute- 
rus becomes large enough to obstruct the renal circula- 
tion, may sometimes induce nephritis, may be admitted. 
I believe it to be croupous nephritis which is usually pro- 
duced, and I have, therefore, spoken more fully in regard 
to this in the chapter upon the etiology of that form. Re- 
peated attacks of croupous nephritis resulting from preg- 
nancy may,however.develop chronic interstitial nephritis. 

OystiUs. — Next to cold, cystitis, acute or chronic, is 
the most frequent cause of interstitial nephritis. It Is 
almost impossible to lind a severe case of cystitis in 
which the kidneys do not become at least slightly, and 
often badly, involved. Epithelia from the tubules may 
almost always be found in the urine, sometimes also 
from the pelvis. As casts are not common in intersti- 
tial nephritis, of coarse we are not likely to find them 
in these cases. So intimate is the causology between 
the cystitis and nephritis that the latter osually snb- 
A'^^ pari passu with the former. 
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Valvular disease of the heart may produce intersti- 
tial- nephritis, resulting from long continuous venous 
congestion. I cannot agree with those autliora who do 
not regard tlie alterations in the kidney thus produced 
as the product of inflammation. We find the same 
changes in connective tissue and epithelia as in inter- 
stitial nephritis, the differences being simply those of 
degree. Tlie so-called cyanotic kidney is not a kidney 
affected in an anomalous manner, "blue and tough," 
but presents all the features of interstitial nephritis. 
In a large number of autopsies of people who died from 
valvular disease of the heart, interstitial nephritis was 
found in nearly one-half the cases ; the surface of the 
kidney was sometimes smooth, but oftener granular. 
It is diiHcult to explain, however, why venous conges- 
tion from valvular disease should produce interstitial 
nephritis, and congestion of the kidney in pregnancy, 
from pressure on the veins, should produce croupous 
nephritis. Other causes, however, than venous obstruc- 
tion, of which we are ignorant, may enter into the de- 
velopment of the nephritis of pregnancy, while many 
cases originate In causes quite independent of preg- 
nancy. 

Course and Symptoms. 

There is no other organic disease which lingers so 
slowly in its apparent development as this form of ne- 
phritis. It seema to burst into existence in full panoply, 
as Minerva from the head of Jupiter. Apparently good 
liealtli may even be enjoyed after its development. 

Uraeniic headaches may even occur, without albumin 
ever being found in the urine. If I were to attempt to 
designate any one condition as most likely to be present 
in the early but fully developed stages of interstitial 
nephritis, I should mention loss of strength as that one, 
headaches, derangements of digestion, as anorexia, nan- 
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sea, biliona derangements, flatalence, etc., being nest in 
frequency. Tbat interstitial nephritis may for a long 
time exist, and even produce cirrhosis, without albumin 
ever existing in interstitial nephritis, I have endeavored 
to show in Chapter XLX. 

Inthe majority of cases of suffMent gramty to im- 
pair the heaWi, however, albumin is fouTid at least at 
intervals. The urinary examinations in suspected casea 
sliould, therefore, be frequent, until either albumin ia 
found, or the phyeician is assured that it does not exist. 

Amongst other symptoms an unhealthy look is often 
developed, sometimes anjemic, and usually pallid, A 
fretjuent desire to urinate, tbe urine being passed in 
considerable quantities, soon becomes noticeable. The 
patient often is obliged to rise several times iu the night 
to urinate. The urine is generally pale, and of low 
specific gravity. The quantity of albtimiu is usually 
small, and often in the fully developed stage is tempo- 
rarily absent, a circumstance v^-ell calculated to mislead 
the physician. 

Bartels, relative to this point, says: "Albuminuria 
is no constant symptom in this affection," and also 
states that he has repeatedly witnessed its temporary 
absence. This transient absence is, however, well 
known. 

The urine is clear, sometimes pellucid, often soapy 
looking; its specific gravity is usually low (1000 to 
1016), The amount of urea, according to Dickinson, is 
very much reduced ; according to Bartels and Charcot, 
who are undoubtedly correct, it is not reduced. The 
fact is that, though it is diminished in a given quantity 
of nrine, yet an abnormal quantity being voided, the 
normal percentage of urea is voided in the twenty- 
four hours. As Charcot remarks, this is peculiar, be- 
cause in this form it is that ura;mic accidents are most 
common. 
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The quantity of nric acid ia somewhat reduced from 
the first, and in the advanced stages ia almost entirely- 
absent. 

Casts are much less abundant than in croupous ne- 
phritis. Occasionally blood corpuscles are found, but 
only when there is acute recurrence. The amonnt of 
urine voided seems to depend more upon the amount 
of cardiac pressure exerted than upon any other direct 
affection ot the kidney. 

We often find, when the kidney is dwindled to a frac- 
tion of its normal size, that urine still continues to be 
secreted in larger quantities than in health ; this is ow- 
ing to the hypertrophy of the left ventricle being com- 
pensatory to the wasted kidney. Though many of the 
corpora Malpighiana are destroyed, those which remain 
have pushed into them an increased quantity of blood, 
and this, with such an amount of arterial pressure as to 
favor the transudation of the aqueous elements, pro- 
duces a large aqueous secretion. This compensatory 
action on the part of the heart prevents the accumula- 
tion of fluid in the cellular tissue and cavities, and con- 
sequently dropsical affections and cedema are very rare 
in this form of nephritis. So long as the heart's action 
remains vigorous the depurative action of the kidney 
may continue. As soon, however, as the power of the 
heart is from any cause diminished, scanty and concen- 
trated urine results, and the various symptoms of re- 
tention, dropsy, and anasarca are not alow in making 
their appearance. 

Hemorrhagic attacks are more common in this than 
in any other form of nephritis. They take place from 
the nose, from the stomach, and within the cranial cavity. 

In 111 cases of death from apoplexy, occurring in St. 
George's Hospital and in the practice of Mr. Thomas 
Jones, there was granular degeneration of the kidney in 
G5 cases (Dickinson). 
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The caiises of these hemorrhagic tendencies may be 
found, mainly, in the greatly increased arterial pressure, 
the blood wanting in coagulability, and in the atliero- 
matous condition of the arteries. Charcot considers 
the existence of miliary aneurisms to be a common cause 
of cerebral hemorrhage, and he has shown their exist- 
ence in intra-cephalic hemorrhages in persons suffering 
from interstitial nephritis. 

Among the most frequent pathological lesions which 
occur are : 

First. — Albuminous retinitis, showing itself in au- 
topsy, according to Charcot, by white plaques, traversed 
by small hemorrhagic striai in the retina. 

Secand, — A considerable thickening of the skull 
cap. 

Third. — Chronic endocarditis, or arterial atheroma ; 
the arteries may also undergo muscular thickening, 
muscular degeneration, and thickening of the fibroid 
sheath. 

The lesion, however, most constantly present, and al- 
most pathognomonic of this disease, is the hypertrophy 
of the left ventricle, generally without valvular lesion. 
That this exists almost always, in advanced stages, is 
generally conceded. Bright recognized the coincidence 
of hypertrophy with renal atrophy ; Bartels says he 
has never found a case where it did not exist ; while 
Dickinson says he has never found it in parenchymatous 
nephritis. Grainger- Stewart asserts that it is never com- 
pletely absent at an advanced stage. 

This rule of the existence of hypertrophy, while it 
may hasten a fatal termination of the disease, in most 
cases, as we shall see, prolongs life. 

Space will not permit me to show, as might easily 
be done, the incorrectness of the theories of Gull and 
Sutton relative to hypertrophy of the heart in intersti- 
tial nephritis. According to these writers, the cardiac 
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changes are not conseqnent upon, but coeval with, the 
renal ; the vascular system and kidneys taking part 
simultaneously in a deterioration common to the whole 
body, and allied to senile decay. 

rndoubtedly the cause of the cardiac hypertrophy, 
iu the great majority of cases, is the renal change. 

It ia likely, of course, that a dyscrasia may induce, 
simultaneously, changes in the interstitial tissue and ia 
the heart, and this is no doubt sometimes the case. 
Dickinson believes that the cardiac and vascular changes 
are due to the labor imposed upon them of propelling 
contaminated and impure blood. This theory is hardly 
worthy a practical observer. In parenchymatous ne- 
phritis, especially when accompanying or resulting from 
suppurative processes, the blood is equally contami- 
nated, and should be more so. Here, however, hyper- 
trophy of the heart is seldom found. 

Certainly, as evinced by the teuse, hard, ana often 
full pulse, the arterial pressure is much increased. 
Dickinsou says the overfulness of the arteries is the 
cause both of the changes in their coats and of the ven- 
tricular hypertrophy. 

But what causes the fulness of the arteries? We 
must look further than this. Traabe was the first to 
attribute hypertrophy of the heart to the increase of 
arterial tension, resulting from the obstruction and ob- 
literation of arterial branches in the kidney and Malpi- 
ghian tnfts; in the language of Bartels, "placing the 
consequences of renal contraction in the same category 
with the results which deficiency of the mitral valve 
exercises upon the right chamber of the heart," 

The heart, it is important to add, usually becomes 
hypertrophied in the secondary contraction of the con- I 
tracted kidney, which takes place after parenchymatous I 
nephritis. 

Probably Traube's explanation, as might be shown hy I 
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nnmerons reasons, ia tlie correct one ; although a theory 
embodied in a paper published by Drs. DaCosta and 
Longstreth ' merits consideration. It is to the effect that 
in the contracting kidney, more especially, there are, 
more or less constant, "certain changes in the nervous 
renal ganglia which consist essentially in a hyperplasia 
of the connective tissue and a fatty degeneration of the 
nerve-cells." They think this "is the cause of the re- 
nal malady, and precedes the degenerative changes;" 
also that they "do not think the heart hypertropliies, 
because of the opposition the passage of blood meets 
in the renal circulation ; but that it is to be traced to a 
central origin, in one case to the cardiac ganglia and in 
the other to the renal." The existence of these changes 
has been confirmed by Dr. Saundby {British Medical 
Journal, January 13, 1883), though he regards the pro- 
cess to be one of pigmentary metamorphosis merely. 
The assumption, however, that these changes are the 
cause of contracted kidney is unjustifiable. Certainly, 
inflammation of a sufficiently severe character to pro- 
duce hyperplasia, etc., could easily bring about changes 
in the nerves. 

In addition to the disturbances of vision of a fixed 
character produced by albuminous retinitis, uriemic am- 
aurosis sometimes occurs ; the blindness is character- 
ized, according to Charcot, by those disturbances of 
vision which do not during life manifest themselves by 
any alteration appreciable by the ophthalmoscope. This 
condition is known as unemic amaurosis. 

Retinal changes in severe cases of interstitial nephri- 
tis are not common. For descriptions and diagnosis 
of these changes I must refer the reader to known au- 
thorities on these subjects, and may here mention the 
paper of Dr. William F, Noriis in "Tyson on Bright's 
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Disease;" and also subjoin the list of authors recom. 
mended by him ; 

Allbutt : " Use of the Ophthalmoscope in Diseases of 
the Nervons System and of the Kidneys." London, 1871. 

Leber : in Graf e and Saemisch' s ' ' Kandbach der Aa- 
genheilkunde," vol. v. Leipzig, 1877. 

FOrster : in Graf e and Saemisch's ' ' Handbuch der Au- 
genheilkunde," vol. vii. Leipzig, 1877. 

Gowers : "A Mannal and Atlas of Medical Ophthal- 
moscopy." London, 1870. 

Liebreich; "Atlas d'Ophthalmoscopie." Paris, 1863. 

Jaeger: "Opbthalmoscopischer Hand Atlas," Wein, 
1869. 

Magnus : "Die Albuminurie in ihren OpblUalmoscop- 
ischen Erscheinungen." Leipzig, 1873. 

Although the quantity of excreted urea is greater than 
in croupous nephritis, and is indeed almost normal, 
urEemic accidents are more frequent. Charcot explains 
this by the fact that ttie subjects of interstitial nephritis 
are generally well nourished, forming an abundance of 
urea, and that this normal elimination of nrea is due to 
a pennanent increase of arterial tension. The heart be- 
comes hypertrophied, and the water is excreted in nor- 
mal amount, carrying with it a sufficient quantity of urea. 
This secretion is, however, unstable ; sudden lowering of 
the heart's action from any canse, moral or physical, 
may diminish the amount excreted. In such cases, and 
if in time the organic changes in the kidney become 
so extensive as greatly to impair the i-enal functions, 
nrtemic poisoning, the usaal cause of death in this form J 
of nephritis, results. 

Dropsy does not occur, though there is often cedema ' 
of the eyelids, and sometimes slight cedema of the feet. 

Headache of a pei-sistent and violent character is com- 
mon. This is due to blood- pressure and to the reten- 
tion of morbid elements. 
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Rhenmatic pains, very intractable, occur. Deep- 
seated, violent pains in the limbs are not uncommon. 
Spasma and convulsions are common, as are also disturb- 
ances of tlie nervous system and the morale. The most 
amiable and eanguine dispositions may become mor- 
bidly depressed, peevish, sufrpicious, and impatient, 
sometimes hyper-excitation of the nervous system al- 
most maniacal in its character, and suicidal tendencies 
being developed. 

Coma is more likely to occur in this form of Bright'a 
disease than epileptiform seizure. Apathy and semi-tor- 
pidity of the physical and mental power are common in 
advanced stages. 

Prurigo and a urinous smell are often met with. The 
latter, accompanied by partial anuria, generally indicates 
speedy dissolution. (Edema of the lungs often brings 
about a fatal termination. 

In some cases the skin is covered with a crystalline 
coating of urea. 

The visceral inflammation most frequently met with 
in interstitial nephritis are bronchitis, pericarditis with- 
out endocarditis, pneumouin, and endocarditis ; the fre- 
quency of these occurring in the order above named. 
Ulceration of some part of the rancous membrane of the 
bowels may also occur. 

As a matter of course, affections of the digestive sys- 
tem are numerous, and of ten distressing ; the vomiting 
in some cases cannot be controlled. Diarrhcea occurs 
occasionally. 

As the disease advances the sexual instinct and power 
often become diminished or are lost. 
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Diagnosis, 



This is nsually easy. The chief diagnostic signa have 
already been ennmerated in the chapter on "Chronic 
Cronpons Nephritis." 

As it has been shown in a former chapter that the 
presence of albumin in urine is by no means indicative 
of nephritis, it is equally true that nephritis, and even 
cirrhosis, may exist vrithont albuminuria. I cannot 
better demonstrate this than by subjoining in the next 
chapter a portion of a paper contributed by me to the 
New York Medical Journal, November, 1883, entitled 
*' On the Exclusion of Albuminuria in the Diagnosis of 
Interstitial Nephritis, and on the Existence of Cirrhosis 
without Albuminuria." 



CHAPTER XIX. 

KEPHRmS WITHOnr ALBUMnrOEIA. 

It la unqnestionable that albumin will always be an im- 
portant factor in the recognition of those forms of ne- 
phritis ordinarily known as Bright's disease. I say those 
forms of inflammation commonly known as Blight's 
disease, because grave inflammation may exist, produ- 
cing even cirrhosis, without the development of one 
of the conditions, namely, albuminuria, which Bright 
seemed to consider pathognomonic of the disease which 
bears his honored name. 

The fact is, however, that in chronic nephritis, especially 
in the interstitial, the appearance of albumin is often pre- 
ceded for a considerable, and even for a very long time, 
by morbific changes in the kidney which are not recog- 
nized until the appearance of albnmln. Indeed, nephri- 
tis may exist to such an extent as to produce even cir- 
rhosis without albumin ecer making its appearance in 
the urine, Bartels' gives the details of the case of a 
patient in the hospital at Kiel, fifty-six years of age, 
who died five weeks after admission, and whose urine 
was submitted to frequent examinations without albu- 
min being found. The most prominent symptoms pre- 
vious to and after his admission were loss of strength, 
insensibility, apparently fainting, the extraordinarily 
low temperature {83° Fahr.) existing most of the time, 
and delirium. A few days before his death he was vac- 
cinated, sis vaccine pustules being formed, and two days 
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before his death the temperatare reached 106° Fahr. 
During the high ferer of vaccination small amoautB of 
albumin were found. This substance is, however, pres- 
ent in tlie urine in many cases of fever attaining a high 
temperature. Tlie autopsy showed both liidneya greatly 
atropliied, cirrhotic, granular, retracted, and containing 
large and small cj'sta. The heart was greatly hypertro- 
phied. There were marks of severe cystitis and strict- 
ure of the urethra. The urine in the bladder was not al- 
buminous. There was no cedema of the cellular tissue. 

Bartels gives this case as (he only one which had 
come under his observation in which albumin was en- 
tirely absent from tlie urine throughout,' anii. where, 
" therefore" the renal malady was not recognized dur- 
ing the patient's lifetime. The "therefore" is hen tro- 
vaio, but illustrates the truth of my assertions concern- 
ing the too great reliance of practitioners upon the 
presence of albumin as a means of recognizing inter- 
stitial (catarrhal) nephritis. As the patient had been 
under observation for only five weeks before his death, 
and as the nephritis had evidently had a long existence, 
it is manifestly unjustifiable to assume that at no period 
of the dlaeaae precious to the admission of the patient 
to the hospital could albumin have been found. As it is, 
however, the case is illustrative. 

Dr. Seller, of Philadelphia, states that of a 1ai:ge 
number of kidneys he has examined after death from 
various causes, he has not found more than three per 
cent, perfeclly healthy ; and other pathologists, who 
have made a large number of autopsies of subjects who 
died a natural death, have found it altogether the ex- 
ception for the condition of the kidneys to be perfectly 
normal. The deflections from health in many of these 
instances were no doubt small— probably so slight that 
only repeated and accurate microscopic examinations 
woald have discovered anything abnormal in the urine 
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of the patients. Still, I maintain that in catarrhal (in- 
terstitial) nephritis, at all events, the form designated 
by Charcot "primitive chronic interstitial nephritis," 
the albumin may not make its appearance nntil an 
advanced and hopeless stage of the disease has been 
reached. 

To rely upon albumin solely as a means of determin- 
ing the existence or non-existence of nephritis is to rely 
upon an ignis fatuus. It is at best but a coarse and 
primitive test of its presence, insufficient in itself and 
unsatisfactory in comparison with more searching and 
absolutely accurate means of diagnosis. Regarded as 
eopplementary to, and used in conjuiictiaib with, other 
physical means of diagnosis, and with rational and clini- 
cal symptoms, albumin becomes, however, when it is 
discovered, of the greatest value. Its persistent absence 
also, even when the microscopic indications of nephritis 
are present, is of importance in aiding to determine how 
extensive is the lesion of the kidney, and, to some ex- 
tent, what parts are free from disease. 

In a recent monograph Charcot ' shows, I think, nota- 
bly from experiments made by Nussbaum, Overbeck, 
and Heidenhain : 1. That the elimination of albumin, 
whether of the serum or globulin of the blood, by the 
kidneys, as a pathological condition, or of the varieties 
of albumin foreign to the constitution of the blood, as 
the white of egg, is not in any way a simple matter of 
filtration. He shows that aqueous tiltration is performed 
or takes place in the glomerulus by means of its capil- 
laries, whose thin walls, as it were, bare in the capsule 
of Bowman, from which it is separated only by a thin 
epithelial lamella, perform the function of filtration of 
the water at the expense of the blood plasma. 3. That 
the filtration of the water is a vital process, and that 
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certain conditions and interruptions of the blood-snpply 
of the glomerulus bring about anoxaemia (anoxemie ') 
of the epithelia of the glomerulus, which interrupts its 
fnnctions. 3. That the epithelia of the gloraerulua 
play an important part in the secretion of glucose, salts, 
and albumin. 4. That the labyrinth or canals do not 
in any way participate in the secretion of albumin. 

Admitting the correctness of these conclusions, it is 
easy to see that in an inflammatory condition of the kid- 
ney, as in cloudy swelling of the epithelia of the tubules 
and in hyperplasia of the connective tissue, the glome- 
rulus may for a long time, and when the inflammation 
is mild, remain unaffected. The conclusion that noth- 
ing is the matter with the kidneys because after several 
examinations of the urine no albumin is found, is some- 
times literally a fatal error ; yet how numerous are the 
instances where, after the orthodox one or two chemical 
, examinations, the kidneys are pronounced " healthy ! " 
These false conclusions are not reached, even as a rale, 
by the illiterate and uneducated practitioner exclu- 
sively, but by medical men who are considered emi- 
nent. I cite the following instance, not in a spirit 
depreciatory of an honored and useful hospital, but to 
show how often, if such a case can occur in an institu- 
taon whose medical staff belong to the better-educated 
class of physicians, cases of non-recognized nephritis 
must occur in practice generally, and how many patients 
march toward their graves, their medical advisers alt un- 
conscious of the teterrima causa of broken health until 
physical helplessness, convulsions, apoplexy, or death 
makes at last a diagnosis for the perplexed practi- 
tioner. 

While visiting another hospital, in 1879, as one of the medical staff, 
there vaa admitted, Maj 9th, a ^oting man, aged twenty-three. He 
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had beon (or two montba an inmate of the hospital flret referred to, 
from which he hod been discharged a week or two before, as being no 
longer itt enough to require meiltcal treatment. He understood that 
the physicians of the hospital Lad proaonnceil his illness to be some 
malarial trouble, with debility. Ho hod not been confined to his bed. 
His sallow appearance and aniemic oondition oasilj suggested the ex- 
istence of some such diseaua 

I was led, however, to suspect the existence of iuterstitial QephritiB. 
There were persistent headaehoa, great exhaustion, and slight nausea. 
There was hrportrophy of the left ventricle, but no cedema nor ana- 
sarca. An examination of the urine showed the eiiatenoe'of albumin, 
oxalate of lime, pus, kidney epithelia, and hyaline casts. Repeated 
examinations gave the some renult. The mine was abundant. My 
diaguoBia was entered as chrouio interstitial nephritis. Eight days 
alter his adniiaaiou he was seized with epileptiform convulsions. 
These recurred several times, a settled condition of coma being at last 
established, and he died May 2Ttb. His relatives would not allow a 
post-mortem examination to be made. Being curious to know what 
the diagnosis of his case had been at the hospital where he hod been 
so long, I inquired of the house physician, and was infomied that it 
had beeu considered a case of " ancemia and debility." At all events, 
it had not lieen eut«rod nor treated as a case in wliich the kidneys 
trere implicated. He stated that the urine was exomiuoil immediatelj 
after his admission, and that no aibumin was found. I do not give 
the name of the hospital, because I do not consider that the puqx>se 
of my paper would be subserved bj so doing. The case, however, is 
one of Toooid. 



To te3t the urine simply for albumin, and that only 
once or twice, is often uaelesa. It must be tested re- 
peatedly ; the quantity, specific gravity, and chemical 
peculiarities must be carefully noted, and, most of aZt, 
the pheaoniena disclosed by the Tnicroscope must be 
considered. 

Jt must not, however, be too liastily concluded that 
albumin is not present. Its existence is not always 
shown by the most careful testing by heat and nitric 
acid, and it then becomes necessary to resort to more 
delicate tests, with the precautions of clarification, etc., 
described in Chapter IX. It is perfectly possible, I be. 
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lieve, by these testa to pronounce positively as to 
the presence or absence of albumin. As some of the 
tests have been, until recently, but little employed, it 
is more than probable that in some of the reported 
cases of nephritis without albumin, the existence of the 
latter may have been overlooked. 

To assert that well-marked nephritis and cirrhosis 
may esist without the appearance of albumin in the 
urine, is a statement which might possibly be regarded 
as a theoretical assumption. Clinical and microscopic 
observations enable me, however, to demonstrate un- 
equivocally the accuracy of my assertion. The follow- 
ing case will illustrate this : 

In the middle of November, 1881, while riaiting the hospital aa a 

meiubor of the meUical stafl', a woman, Mrs. % , aboat forty yean 

of age, was admitted. She had for man; years been addicted to the 
inordinate use of Bt iiniilim u— in fact, had been a drunkard. There 
was found to be great enlargement of the liver, and there waa phthieia 
pulmonalia. There waa considerable fever, with light delirium. There 
was neither anasarca nor cedema, but certain symptoms, aa headache 
and a dis|)OBition to stnpor, and a peculiar complexion, made me sus- 
pect the existence of chronic nephritia. Examinations daily repeated 
showed albumin to bo absent. The H[ieciflo gravity of the urine waa 
aboat 1020 ; it was acid, and rather scanty. The microscopic exami- 
nation showed : 1, oxalate of lime ; 2, cpitjielia from the convoluted 
and atmight tubules of the kidney ; 3, epithelia from the pelvis of the 
kidney; i, epithelia from the ureters; 5, pus. My diagnosis was 
chroHie interilitial nephritis tuiih cin-hoiia, 

December 7th the patient died. The autopsy ehowed the condition 
of the lungs and liver as stated. 

Kidneys; size normal; capaule adherent ; anrface smooth, with nn- 
meroui small retiwitiona indicating cirrhosis. I hare made numerous 
uotiona of this kidney for microscopic examination, and studied them 
carefnlly. The microscope shows the interstitial nephritis to be well 
marked, and tliat the cirrhosis was considerable, though not great. 
The di-awing [Fig. 6) showing the action of chloride of gold on the 
epithelia of the inflamed kidney was made from this case. 

I found also in this case that there was some glome- 
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rnlo-nepliritis affecting a few of the tofts, and present- 
ing a phenomenon wliich I had never before observed 
nor seen described. The capsular investment was some- 
what thickened, and tiie tuft was atrophied to a third of 
its normal size and pushed info a corner, as it were, of 
the capsule by an albuminous exudation which, so far 
as could be judged from the section, seemed entirely to 
fill the capsule. 

The next case, illustrative of the existence of nephritis 
for a long time unaccompanied by albuminuria, is as 
follows : 



Jiine 1, 1881, Mr. T , aged sixtj-BereD, consulted me. He had 

lost in weight thirty pounds within eighteen monthH. There vna en- 
largement of the spleen of a nmlignimt character, the result of pre- 
Tiona malarial trouble ; amount of urine waa coDsideroblj increased. 
Upon examining it, I found pns oorpuscies and epithelia from the 
straight and convoluted tulioleis of the kldne; ; no albumin. Micro- 
Bcopie examinationi) were made ever; two or three weekH, and the 
same elemonts, generally in amall numlters, were tonnd, together 
with the oiftlato of lime. In October and November I found nil of 
them greatly increased, and, in mldition, a few epithelia from the 
ureters and the superficial, middle, and deeper Iftjera of the bladder. 
Polyuria continued. There was no albumin at any time. Average 
specific gravity 1016. The patient van able to attend to business, 
which was not, however, exacting. 

February 1, 1882, the first symptom that might possibly be oon- 
sidered unemic, manifested itself in the form of violent itching over 
the whole body, continuing uninterruptedly night and day nntil re- 
lieved by an infosioa of conium leaves. On February 20th I foun^ 
for the first time, albumin in the urine, and three days later there 
occnrred a slight hemorrhage from the kidneys, forming coagnlft 
in the urine ; the microscope showed blood corpuscles, pus, epithe- 
lia from the straight and convoluted tubules, and nQuterouB cpithe- 
lia from the ])elvis of the kidney. From this time td date, June 1st, 
there have been six bemorrhagea, the average intervals between them 
being about a week. None occurred after June Ist. The blood was 
so abundant as sometimes to prodnoe small coagnla in the bladder, 
making the passage of urine per urelkram vety difficult. 
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Eacli analysia of the urine lias shown the eiiatenee of pyelitis, and 
that the blood came priacipallj from the i^elvls. Indeed, nephritis 
affecting the tnbe system seldom produces hemorrhage. 

An examination of the wrine made May lat shows the foUovring : 1, 
Urine alboiuinons ; 2, crystals of oxalate of lime ; 3, red blood i!0> 
puscles, Tety numerons ; 4, pns corpuaclea, numerous ; 5, cpithpJia 
from the middle and npper layers of the bladder, scanty ; G, cpithelia 
from the pelvis of the kidney, vary n umerma ; 7, epithelia from tha 
convoluted tubules of the kidney, nuinerous ; 8, one hyaline cast 
found 1 9, a few shreds of coanectiTO tissue. Some of the kidney 
epithelia contain a few small fat grannies. 

Diagaosis. — Chronic catarrhal (interstitial) nephritis, with intensa 
pyelitis, with slight ulceration, and slight cystitis. Frequent exami- 
nations gave the same results, though the blood corpuscles and X)elvio 
epithelia greatly diminished in number. 

Tlie relevance of this case to the subject of my paper 
may be thus stated : For a period of nine months the 
existence of interstitial nephritis was shown by the 
microscope, but not until the expiration of this time 
were symptoms that might be attributed to uraemia 
present, nor was albumin found, and its discovery was 
soon followed by pyelitis with hemorrhage. The indi- 
cations of nephritis have now (June 1, 1882) for the last 
six weeks been apparent by ordinary testa. I believe 
the spleen, which is greatly enlarged and has undergone 
sarcomatoas degeneration, must exert an influence in 
obstructing the renal circulation, and may be in this 
case an important factor in producing the nephritic 
disease. Disregarding the etiology of the nephritis in 
this case, the fact remains that for a long time before 
the appearance of albumin the proofs of the existence of 
chronic catarrhal nephritis were clear. 

Another case to which I will refer is that of a lady, flftj-nine yean 
of age. Bhe has suffered for several years from ckronio muscular 
rheumatism of a severe character, with gouty tendencies. On exam- 
ining the mine, in November, 1661, I found pus corpuscles, epithelia 
fi'om the oonvDlated tubules, and hyaline oastfi. Together with theae 
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there were crystalB of oxalate of lime and urio acid. On examimng 
the heart I fonnd some hypertrophy, with defective valvulBT action, 
the patient sufTeriDg frequently from palpitation of the heart and 
djBpncea. There was no trace of albumin. The general health wba 
good. Repented examinations of the urine, made between November, 
1881, and Jnue, 1882, Hhowed the same reaulta. Casta were iiiTariubl; 
present (See also Appendix B.) 



Now, there is no doubt that the case of this lady is 
one of mild chronic catarrhal nephritis, as yet not ex- 
tensive enough to interfere with the renal functions or 
to produce albutiiinous urine. It is one of a nnraerons 
class of cases of nephritis which may exist in persons of 
good constitutions without assuming such proportions 
as to produce noticeable symptoms, or seeming to de- 
teriorate the health, and without being accompanied by 
the presence of albumin. It is this class of cases, how- 
ever, which frequently is accompanied by atheroma of 
the arteries, leading to apoplexy, without the ultimate 
cause of death ever having been suspected. 

Albuminuria cannot of itself be regarded as signifi- 
cant of nephritis. Its persistent recurrence, unaccom- 
jianied by any other known pathological condition 
capable of producing it, is strong evidence in favor of 
the existence of the disease ; bnt that is all, as many 
conditions are accompanied by it, among others those 
which produce a limited arterial blood-supply to the 
glomenilus, or diminish arterial pressure. I do not 
allude to the numerous well-known causes of albumi- 
nuria besides nephritis, such as are enumerated in Chap- 
ter Till., but to those cases where the coexistence of ap- 
parently urjemic symptoms — as headache, nausea, heart 
troubles, and debility — seems to indicate the existence 
of nephritis. 

That the existence of nephritis in its earliest develop- 
ment — before the functions of the kidney are markedly 
impaired and the albumin is dissevered from the blood 
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and lost to the system, and the nitrogenoas elements 
are but scantily excreted ; before the thin, Btrnctuieleas 
membrane and delicate connective tissue are thickened 
into a destroying woof, and the epithelia swollen and 
destroyed ; before the kidney has become contracted 
or enlarged — is of interest and importance, is evident 
enough. Not that even then a cure is always facile or 
possible, but it is during the existence of this fleeting 
opportunity only, o 70^^ Kotpoi, that the course of the 
small stream which may afterward become an invincible 
torrent can, if ever, be controlled. 

Upon the curability of catarrhal nephritis I will not 
now touch, but will advert to the means of its recogni- 
tion without reference to the presence or absence of al- 
bumin. 

The convoluted, irregular, and ascending tubules are 
lined by a single layer of epithelium, generally called 
cuboid ; the descending branch of Henle's loop, by flat 
epithelia; and the collecting tubules, by columnar epi- 
thelia. There is in all these tubules but one layer, and, 
when an individual epithelium dies as the result of in- 
flammation, it ia never reproduced. 

The epithelia of the tubuli contorti of the loop system, 
magnified BtKl diameters, are irregularly angular, round 
when swollen, with one, and rarely two nuclei, and 
magnified 1,000 or 1,200 diameters, distinctly showing a 
reticulum. Under this high power the nucleus, nucleo- 
lus, nucleolinus, and granules are distinctly seen, form- 
ing the points of intersection in the reticulum. In in- 
flammatory conditions pus corpuscles are formed in the 
junctional points of the reticulum, which, having been 
emptied from the interior of the epithelia, leave vacu- 
oles, the epithelium often desquamating. The columnar 
epithelium appears, when magnified 600 diameters, as an 
elongated body having a similar structure, but without 
the rod-like formation. The pelvic epithelia are gener- 
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ally caudate, but sometimes cuboid or polyhedral. In 
croupous nephritis, kidney epithelia may always be 
fonnd. So scanty, however, in Bome cases are kidney 
epithelia in the urine of chronic interstitial nephritis, 
particularly in cirrhosis, that I have sometimes regarded 
their occarrence as almost the exception, and not to be 
expected. Their absence or infreqnency becomes more 
pronounced in proportion to the length of time the ne- 
phritis has existed ; in comparatively recent cases they 
may almost always be found. I have met with many 
cases of chronic interstitial nephritis in which albumin 
was almost always present, and in whicli nraemic 
symptoms had at various times occurred, and yet only 
prolonged search and the examination of a number 
of drops would discover perhaps one or two epithelia 
from the kidney ; the search sometimes disclosing 
neither epithelia, pus corpuscles, nor casts. Much time 
and patience are sometimes indispensable to the exam- 
ination of the urine of chronic interstitial nephritis, as 
it may vary greatly. I have met with cases where one 
or two examinations showed nothing abnormal, further 
examinations showing albumin, etc., etc. I believe 
that in some cases of cirrhosis, althongh many of the 
epithelia have been destroyed and replaced by endothe- 
lia, the cloudy swelling, inflammation, and desquama- 
tion of the epithelia stops, and that although the secret- 
ing power of the epithelia or the tnbe system may be 
greatly impaired, as shown by the constant low specific 
gravity of the urine, absence of solids, etc., the cirrhosis 
becoming the new condition of the kidney, albumin 
may be almost constantly excreted without desquama- 
tion of the epithelia or great deterioration of the health. 
Aa a rule, however, epithelia will, by diligent and pa- 
tient search, be found. Endothelia are sometimes, 
though very rarely, met with. In a case of chronic 
croupous nephritis with fatty degeneration I found 
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them in considerable numbers. This is the only case in 
which I have seen thera io the urine. By one who had 
not studied them in situ in the kidney, they would 
probably be mistaken for epithelia. 

In the case of a patient who recently died from chronio 
interstitial nephritis, and who suEEered from nearly all 
known utfemic symptoms, two or three examinations, 
made from four to six weeks before his death, showed 
the presence of neither pus nor blood corpuscles, epi- 
thelia nor albumin, though tliis last had nearly always 
been found before. This, liowever, is, in my experience, 
an unique case. The autopsy showed atrophy, and a 
high degree of cirrhosis. 

But may epithelia from the kidney be fonnd in the 
urine without the existence of nephritis 1 They may 
not. 

1. There is in the tubuli uriniferi but one layer of epi- , 
thelia. 

2. Their presence seldom occurs without the simnlti 
neous presence of pus corpuscles in the urine. 

3. In interstitial, usually, and in parenchymatonal 
nephritis, always, epithelia may be found. 

4. Nephritis seldom exists without pus corpascles in 
the urine, and blood corpuscles can uanally be found. 

If we discover in the urine pus aud kidney epithelia, 
we may conclude that there is renal iullammation, just i 
as with pus and epithelia from the superficial, raiddl9,;£ 
and deep layers of the bladder we should conclude that! 
cystitis existed, or, with blood, pus, and epithelia front! 
the cervix uteri, that there was inflammation of tha-g 
cervix uteri. 

Not only from the concurrent existence of pus and! 
kidney epithelia can we diagnosticate the existence c 
nephritis, but the epithelia will show what region of th«^ 
kidney is aflfected, as the pyramidal substance, the peUil 
vis, or the cortex. 
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Together with epithelia and pas corpuscles and blood 
will frequently be found a few hyaline casts. In mild 
cases of catairhal nephritis tMs ia the only variety of 
cast found, and, indeed, in severe and advanced cases, it 
is very rare that any other kind of cast occurs. 

The importance of the presence or absence in urine of 
the epithelia of the kidney as a means of recognition ia 
also shown in the same paper, as follows : 

In diagnosticating the epithelia of the kidney, espe- 
cially those of the convoluted tubules, there is most like- 
lihood of confounding them with epithelia from tlie pros- 
tate or from the ureters, and with mucous and swollen 
pus corpuscles, all of which they closely resemble. 
Sometimes, though rarely, a diagnosis is impossible. 
They can be distinguished from pus corpuscles only by 
thetr size ; the pus corpuscle must be taken as the 
standard of measurement, the epithelium from the con- 
voluted tubes being about half as large again as the pua 
corpuscle. The pus corpuscle must be compared in the 
same drop of urine and in the same individual. It may 
swell so as to attain the dimensions of the kidney epi- 
thelium, but may be distinguished in snch a case by its 
paler granulations. The accompanying drawings rep- 
resent the ordinary size and appearance of the two, 
magnified 600 diameters. 

The cuboid epithelia, after immersion in the nrine, 
usually lose the cuboid form they possess while in the 
tubuli uriniferi, and become round and swollen. 

I do not in this article refer to the diagnosis of 
croupous or parenchymatous nephritis, as albumin 
may be said in this form of nephritis always to be 
present. 

There are, of course, more details in the diagnosis of 
nephritis than I can give here, as I do not pretend in 
this paper to present more than the outlines. The prac- 
titioner must familiarize himself with the appearances 
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of the epithelia of the eatire genilo-iuiiiaiy tract of 
each sex. 

"Wbile it is manifest thiu it h important to be able to 
recognize interstitial nephritis, even in the mildest form, 
I think it sboold be understood that the kidneys are 
bomelimes so slightly affected by this disease that ita 
discovery need not create consternation, nor, perhaps, 
any fear in the mind of the patient or physician. Wliere 
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but a limited portion of the kidney is affected, and in 
but a mild degree, the renal functions may continue to 
be perfectly performed, and the general health remain 
undisturbed. I am convinced that, when unaccom- 
panied by the presence of albumin, many such cases 
exist without the development of severe nephritis, and 
seemingly without deterioration of the health. Some 
nephritis probably exists in all cases of tuberculosia ; 
this fact is demonstrated by nearly all autopsies of 
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tubercular subjects. Organic disease of the liver or 
Bpleen, caacerous affections, and high inflammatoiy 
conditions are often accompanied by it, without albu- 
min. At the same time the existence of nepliritis, even 
in a mild degree and without albumin, should lead to 
the utmost vigilance and a careful observance of all 
the laws of hygiene, and, if necessary, to remedial 
measures. 

Finally, the diagnosis of nephritic disorders can be 
neither satisfactory nor possible unless the microscope 
be employed as a principal instrument in diagnosis. 




CHAPTER XX 

OHBONIC INTBBSTITIAL NEPHBma-(OMwl««i). 



DORATION. 

Tuis form of nephritis is, indeed, essentially chronio. 
It is sometimes difficult to date its origin, but so well is i 
tiie nutrition of the system often supported, and so well 
does the increased action of the heart compensate for 
the wasted or useless portions of the kidney, that sub- 
jects have been known to Jive and enjoy a fair amount 
of health for many years — even twenty. So a recogni- 
tion of this form of nephritis may enable us, if we can- 
not promise a cure, sometimes to hold out a prospect of 
a considerable period of life. 

Again it is important to recognize the fact, that in 
many cases of so-called " Bright' s disease" where there 
is persistent albuminuria, the lesion may be principally 
one of the glomerulne^may be, in fact, glomernlo-ne- 
phritis. Now, although there is neither parenchyma- 
tous or croupy, nor interstitial nephritis without more 
or less glomerulitis, nor vice versa, yet it has been 
shown that as the function of the glomerulus is to sep- 
arate the aqueous elements of the urine, while the epi- 
thelia separate or form most of the saline and organic 
constituents, and as the albumin in the urine is the re- 
sult mostly of circulatory derangements of the glomeru- 
lus, it follows that slight glomerulitis might exist for a 
long time without the secretory or formative functions 
of the tube system being impaired, aud albumin be con- 
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eiantly present in the urine. How is the phenomenon 
of albuminuria lasting for yeara where the albamin is 
constantly present in the urine without marked deteri- 
oration of the general health, applicable except on the 
theory that the glandular system of the kidney was but 
little affected ) The esperiments of Nussbaum, Over- 
beck, and Heidenhaiii (see p. 34) show that the elim- 
ination of albumin is performed by the glomerulus, 
and it is possible that slight glonaerulitis may exist in- 
definitely without impaii-ment of the general functions 
of the kidney, but produce albuminuria. Again, aa has 
been shown by Overbeck, Goll, and Stockvis, as mere 
functional disturbances of the glomerulus leading to 
diminished pressure and rapidity of its circulation, may 
not in some of these cases of albuminuria some causes 
be constantly at work to keep up tliia condition of the 
circulation of the glomerulus independent of organic 
change? That in certain cases of chronic nephritis to 
which I shall allude it is the glomerulus which, func- 
tionally or organically, is principally affected, I have 
but little doubt, inasmuch as urine nearly or wholly 
normal could not be excreted, and the general health 
maintained were the tube system greatly affected. An- 
other evidence of this is the fact that in some of 
these cases I have never, although I have made numer- 
ous experiments, found pus corpuscles, renal epithelia, 
nor casts. It is true that in glomerulitis the epithelia 
covering the tuft may desquamate, but may there not 
be, as Cornil asks, a fibrous transformation of the glom- 
erulus without distinctly pronounced inflammation i 
At all events, in renal atrophy sclerosis of the tnft will 
sometimes be found to exist, the epithelia covering it 
having completely disappeared. 

Although neither catarrhal, cronpy, nor glomerulo- 
nephritis ever exists independently of the other, there is 
a predominance of one of them, and gloraerulo-nephritis 
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is probably as distinct a lesion as any of the other& 
In the language of Cornil : "It is no less true that 
glomerulitie can to-day no longer be considered an in- 
flammation sui generis, independent of tlie lesions of 
the parenchyma ; it would be equally erroneous to rele- 
gate it entirely to the latter plane. In certain cases it 
may assume predominant importance, and it may be 
said, especially of acute or subacnte nephritis, that 
their gravity depends upon the degree of disorganizar 
tion of the glomerulus." ' 

The following are some of the cases I have referred to 
as presenting constant albuminuria and other indica- 
tions of renal disorder witliout marked impairment of 
the general health : 



Mr. A , aged seventy-two ; constitution Tobnet, family noted for 

health and longevity ; fifteen years ago liad croupooa nephritis with 
dropsy. For the last three years at least albumin is constantly pres- 
ent, about Vb to } of one per cent. ; average speoiflo gravity, 1022. 
Health usually good ; have never found casta, 

Mr. B , Bged fifty-four. Nephritis has esisted at least two or 

three years ; has a very jK>werfnl phyaiquo and has never been ill ; al- 
bomiu usually present ; hyalin casts and renal opithelia can almost 
always bo found. Does not suffer in any way, 

Mr. C , agod thirty-four. Excelleut constitution. Three yeara 

ago had a severe attack of scarlatina, aud acute nephritis after it. I 
do not know if his present trouble resulted from that, as I did not see 
liini till a year after it. Average specifio gravity of urine, lOlS ; al- 
ways albuminous. When I first saw him he was weak and losing 
flesh. Iron, quinine, the Boarboule water, hot-air baths, etc., rest, 
and a non-nitrogenous diet were restored to, and his health seems 
quite good. Somewhat similar measures have been employed in the 
other cases, nevertheless, were not the renal lesions limited and aii> 

bribed, I do not think by means of these or any other i 
en almost perfect state of health could be maintained. 
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fn B case of oirrliOBis of the kidoey with hypertrophy of the heart, 
in a girl thirteen years old, which had existed a long time before 
she eanie under my care last November, albumin was in February 
absent from the urine for nearly four weeka, during which period, 
however, the urusmic symptoms were most prominent, there being 
coogestive headaches, tainting, violent and irregular action of tba 
heart, with a decided threatening of convulsions. For ten days tba 
graWtj of the symptoms waa such that death seemed imminent. At 
preaent (May 1st) she enjoys better health than for a year or two, ex- 
cept that she is thin and somewhat pale, and the hypertrophy of the 
heart is cosily recognizable ; she is entirely free from symptoms of 
every sort, and yet albDmia, about one-fifth of one per oeul., can 
almost always be fouud. 



PEOGNOSia. 

It is hy no means necessary to take a despondent view 
of the situation because casts, renal epithelia, or albu- 
min ai-e generally found. Other conditions, as the ra- 
tional symptoms, the constitution of the patient, a de- 
cision, if possible, whether the disease is extensive or 
small in amount, must be considered before a prognosis 
is formed. There are many well-marked cases in which 
the physician is Justified in extending a most favorable 
and hopeful vista, if not of a cui"e, at least of practically 
good health. 

Leaving aside the renal changes, our prognosis, ex- 
cept in despei-ate conditions, must be guided somewhat 
by the constitution of tlie patient and its freedom from 
cachexia, the position of the patient as regards ability 
to resort to a suitable climate, freedom from mental 
and physical work, etc. Generally, however, the propo- 
sition may be stated that this is more unfavorable as 
regards complete recovery than any other form of ne- 
phritis. 

When the new formation and interstitial growth have 
with the iniiammatory corpuscles and liquid plasma 
developed a fully organized tissue, be permeated with 
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new blood-vessels ; when the tubulea and corpora Mai pi- 
ghiana are practically destroyed, it would be irrational 
to suppose that the normal etructure of the kidney 
could be restored. 

Still, there are bright sides to this disease. Some- 
times a limited portion only — small, indeed, — of each 
kidney will be affected, enough healthy kidney being 
left, with the increased energy of the heart, fully to per- 
form the depurative functions of this gland. 

Again, there is sometimes a period, when there is 
simply serous effusion into the connective tissue, and 
the alterations of the epithelia consist ouly in cloudy 
swelling, perhaps even after the infiltration into the 
connective tissue has become inflammatory, and a por- 
tion of the epithelia has desquamated, that an entirely 
normal state in the first of the above conditions, and a, 
practically healthy state in the second, may be brought 
about. 

I have no doubt that many cases, as I shall show in ■ 
the part devoted to treatment, recognized at an early 'I 
period, may be cured. 

At all events, by recognizing the importance of pre- 
serving the strength of the heart's action, and by 
proper treatment, much may be done in many cases ■ 
toward prolonging life and making it tolerable. 

The symptoms indicating an unfavorable terraination 1 
are : scanty urine, weakness of the heart's action, much 
cedema, albuminous retinitis, intense, constant head- 
ache, urinous odor of the skin, and prurigo, coma, or 
excessive lethargy. 

Pathological. 



The kidney affected by this form of disease has upon I 
its surface when the capsule, which is thickened and \ 
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firmly adherent to the adjacent parts, is removed, small 
projections, called granulations, which are about the 
size of millet seeds. Cysts are frequently met with on 
the surface, varying in size, some of them no larger 
than the solid granules. These granulations must not 
be confounded with the white specks or smooth, whitish- 
yellow spots which are found in eronpous nephritis. The 
size of the kidney is materially affected, being greatly 
diminished, sometimes so much so as to be no larger 
than a horse-chestnut. The advanced cirrhotic kidney 
is seldom more than half the natural size. The disease 
affects both kidneys, and usually in an equal degree, 
though not invariably ; as in some cases a portion of 
one kidney may be more affected than the rest of it. 
Sometimes, too, one kidney seems to have been affected 
by the disease more rapidly than the other, causing an 
inequality of size. The symmetry of the organ is more 
or less affected, in consequence of the shrinking of the 
connective tissue taking place unevenly. In mild cases 
alight retractions are found, resembling indentations 
made by a moderately dull instrument. The surface is 
sometimes smooth ; the color being usually reddish- 
brown, though sometimes it is pale and almost white, 
according to the amount of blood contained in different 
cases. All parts of the kidney show to the naked eye 
gray, radiating stria;, which under the microscope are 
found to be newly formed connective tissue ; and it is 
the retraction of this that causes the retractions on the 
surface. 

When the kidney is contracted, the great loss of di- 
ameter is usually in the cortical portion, though the 
pyramidal will sometimes be wasted in an equal degree. 
When interstitial nephritis lasts considerable time it in- 
variably leads to cirrhosis. 

In certain cases, in the commencing stage of this 
disease, the kidney will be found to be of normal size. 
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or slightly enlarged, and the cnpsnle bnt slightly ad- 
herent, and in others considerably liypertrophied, being 
analogous in this respect to cirrhosis of the liver. 

Microscopic. 

It is in the connective tissue that we should naturally 
expect to find the greatest changes. AYe find, there- 
fore, especially in the labyrinth, an increased growth 
of fibroid tissue, interspersed with medullary corpus- 
cles, becoming in time permeated with blood-vessels. 
This interstitial proliferation always exists in this form 
of nephritis. 

The fibrous growth occurs around the blood-vessels 
and the corpora Malpighiana, especially about the 
capsule, whioh is itself thickened and adherent. The 
new growth extends inward from the cortical layer, 
imbedding the Malpighian tufts and tubales ; extend- 
ing farther inward it becomes more diffused, spreading 
between and compressing the convoluted and collecting 
tubules. This growth of fibrous tissue cannot occur 
without involving other important anatomical changes 
in all the parts encompassed by it. The convoluted 
tubules become contracted, and many of them reduced 
to mere threads, through which no passage remains ; 
some normal tubules are found in the new formation, 
having healthy epithelia and healthy Malpighian bodies 
attached to them. The tubules are not uniformly 
affected, as it Is the character of the disease that the 
increase of fibrous tissue does not take place uniformly, 
but at points a little removed from each other. 

As regards the changes in the blood-vessels, according^ J 
to Greene : ' 

"The first thing noticed is that the lining endothelial I 
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of the artery are enlarged and coarsely granular, and 
that a proliferation of inflammatory corpuscles takes 
place, encroaching upon the caliber, rendering it irreg- 
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ular, as if compressed. Often, however, the narrowed 
lumen contains a finely granular or homogeneous mass, 
probably plasma of the blood. The spindles of the 
smooth muscle-hbres of the middle coat are transformed 
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into inflammatory corpascles. These bodies, at first, 
are not numerous, but in more adranced stages appear 
to compose the entire tissue, which slill preserves a 
resemblance to the original smooth muscle-structure. 
These characteristics are particularly well marked in 
transverse sections, where a decided increase in the cir- 
cumference of the vessel is also noticed. Similar 
changes take place in the external coat, till finally the 
entire arterial wall is converted into a solid connective- 
tissae cord, which may, in places, still show faint traces 
of the former caliber," 

The changes in the tuffs are various ; the capsules 
are distended and covered with inflammatory nuclei, 
originating from the covering epithelia and from the 
endothelia of the capillaries, which latter become thick- 
ened and like a solid cord. These break down into in- 
flammatory corpascles, and the capsule seems covered 
by them. The capsule is greatly thickened. Finally, 
the medullary corpuscles become converted into con- 
nective tissue, containing but very few inflammatory 
corpuscles. 

In some cases of cirrhosis the tuft will be found en- 
larged, and filled with albuminous exudate and covered 
with inflammatory corpuscles ; in other cases it iftj 
greatly swollen ; the thickened tuft is often found toil 
be affected by waxy degeneration. 



CnANGES IN THE TuBULES. 

The first phenomena observable in acute interstitial 
nephritis in the tubules mast necessarily be cloudy 
swelling, or an increased bulkJness of the reticular 
structure of the epithelium. This occurs to a greater orJ 
less degree in the very first stage of (Edema of the con-^ 
nective tissue; if this last do not subside, we hare kI 
series of changes similar to that which occurs in chroni^i 
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croupoaa nephritis, namely, desquamation of tbe epi- 
tbelia ; formation from the points of junction in the 
reticulum, of inflammatory corpuscles which become de- 
veloped into pus corpuscles ; disintegration of the epi- 
thelia, or breaking down into finely granular matter, 
and replacement of the perished epithelia by eudothelia. 
The rod-like structure, thickened by the inflammatory 
process, I have repeatedly found in convoluted and 
straight tubules. The conversion of the epithelia into 
exudate, forming casts, is not common, but does never- 
theless occur, though in a limited way ; and the casts 
formed, I believe, are invariably hyaline. The basement 
membrane becomes infiltrated and has a glassy look, 
and the connective tissue is noticeably increased. The 
various gradations from fine striations to course striie 
may be easily traced. 

In many of the epithelia the nuclei or nucleoli 
will be found changed into sliining lumps of living 
matter ; these are separated by narrow rima of cement- 
substance, but are united by tine threads. Many 
tubules will be found covered by these shining lumps, 
which are stained red by carmine. In many of the 
tubules, when the nephritis produces cirrhosis, the epi- 
thelia become converted into connective tissue, in which 
case the basement membrane is obliterated. (Fig. 35, D 
and G.) 

This is what occurs to those of the inflamed epithe- 
lia which are not destroyed, degenerated, or disinte- 
grated, and it is in this manner that the growth of 
connective tissue takes place in cirrhosis. 

A similar process invades the interstitial tissue. It is 
filled with medullary or inflammatory corpuscles ; as 
suppuration of this tissue does not occur in interstitial 
nephritis, the medullary corpuscles form connective tis- 
sue instead of going on to the development of pus cor- 
puscles. Cirrhosis always arises from non- suppurative 
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nephritis. Endothelia are usually formed after the de- 
struction of the epithelial when the tubule is not wholly 
or partially obliterated. 

The epithelia often become the seat of waxy and 
fatty degeneration, though less frequently than in 
croupous nephritis. 




In acute nephritis more rapid relief will be effected if: 
the recumbent position be maintained. The efficacy of 
rest in diminishing the exudation of albumin has often 
been demonstrated. Bartels (in "Ziemssen") gives an 
account of a case of chronic interstitial nephritis In a 
young man, in which the occurrence of albumin in the 
urine could always be prevented by keeping the patient- 
in bed, the albumin invariably returning when the pa- 
tient sat up. There is no reason why, even in compara- 
tively mild cases of acute nephritis, the same injurious 
effects should not be produced upon the acutely in- 
flamed kidney by movement, as is produced in pneu- 
monia, hepatitis, etc. Rest in acute nephritis is of the 
greatest importance, I have met with a number of 
cases in the convalescent stage in which the albumin 
had nearly disappeared, but would be temporarily 
brought back by sitting up or by moderate exercise 
in the room. Whatever increases the activity of the 
heart's action must affect the activity of the renal cir- 
culation, bringing about albuminous exudation, perhaps 
in the manner described in Chapter VIII. From the 
facts there given, the effects, even in health, of great 
exertion upon albuminous exudation are apparent. The 
patient, until safety is assured, should be kept in bed. 
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Dietetic Measubb). 

Highly nitrogenized food should be avoided, such, for 
instance, as tends to excessive formation of uric acid. 
At the same time due regard must be had to support- 
ing the patient's strength. Light animal biotha can 
generally be given, while oysters and milk may be par- 
taken of freely. Sometimes fowl or game maybe given, 
and fish may be freely eaten. Light acid wines should 
ordinaiily not be objectionable. Fruits, vegetables, and 
cereals are suitable. 

Bemedial Measukes. 

Diaphoresis is invaltiable and almost indispensable ; 
nitrogenized elements which should escape by the skin 
and are retained in the system, forming toxic elements, 
are liberated, the work of secretion is thereby removed 
somewhat from the overburdened secreting and separat- 
ing apparatus, and in addition the venous and arterial 
pressure and plethora of the renal vessels are lessened 
by cutaneous hyperajraia, the blood circulates in the 
kidneys with less difficulty, and consequently the sep- 
arating or formative capacity of the epithelia is in- 
creased. Not only is the amount of alljumin dimin- 
ished, but the quantity of urine is increased. Diaphor- 
esis, brought about as I shall describe, in many in- 
stances is followed by a favorable change with almost 
magical rapidity, the urine becoming for the time al- 
most natural. I usually resort to the hot-air bath, and 
by means of it the skin can be made to excrete an enor- 
mous quantity of fluid. In addition to the excellent 
effect upon the kidney, oedema and dropsical effusions 
are very much diminished by its use. The simplest and 
most easily obtained hot-air bath, and the one I usually 
employ, is Ronchetti'e ; it is generally kept by instru- 
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meat dealers. It is simple in its construction, consist- 
ing of a tin box ISJ inches in length and 6J inches in 
height and width. Through the centre runs, longita- 
dinally, a pipe, projecting at each end; one end, the 
larger, being bent downward at a right angle ; at the 
opening of this end is placed a spirit lamp with a large 
wick. I have found the thermometer to show under 
the bedclothes a temperature of 140° F. The bedclothea 
should be raised up so as not to come in contact with 
the box. The sweating process is induced in a very 
thorougli manner, usually in twenty minutes. In some 
cases the skin is so dry and nnperspirable that upon the 
first attempt perspiration is induced very slowly and 
imperfectly ; after one or two trials, however, the skin 
readily responds and profnse sweating ensues. 

The sweating process completed, I direct affusion with 
moderately cold water, followed by rubbing with equal 
parts of alcohol and water. The patient is then 
wrapped in hot woollen blankets. By the nse of cold- 
water, alcohol, and thorough rubbing, the activity of 
the cutaneous circulation is restored and the sensitive- 
ness of the skin diminished ; without this after-treat- 
ment it is left in a weak and sensitive condition, and 
the danger of taking cold incurred. Whether or not 
diaphoresis be induced, great attention must always be 
paid to the integrity of the functions of the skin. It is 
in derangements of this great emunctory that a large 
proportion of cases of nephritis originate ; and a restora- 
tion of its normal action is indispensable to the rt-lief of 
the surcharged renal vessels and the embarrassed renal 
circulation. The hot-air bath should be employed 
daily, or on alternate days, nntil permanent relief is 
established, or so long as it seems to be of use. 

Dr. G. Johnson' recommends "a jret sheet and 

' Briglit'a Dieeue, Americui ed., p. 134. 
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blanket-bath. A sheet is wrnng out of warm water, and 
the patieDt, either naked or covered only by his shirt, is 
enveloped in the wet sheet up to the neck. Then three 
or four dry blankets are closely folded over the wet 
sheet. He may remain thus packed from two to four 
or six hours, or even longer. K the packing be long 
continued the sheet has to be rewetted as soon as it i>e- 
comes dry. The evaporation and consequent drying of 
the sheet will be slow in proportion to the closeness of 
the blanket packing. If the outer blanket be covered 
by a mackintosh cloth tlie sheet remains wet for a much 
longer time than when no waterproof covering ia used ; 
but patients often complain of a feeling of oppression 
when auiTonnded by the impervious mackintosh. The 
advantage of the blanket-bath over a warm-water or hot- 
air bath is that it requires no sx^cial apparatus, that 
the diaphoretic action may be more prolonged, and that 
in most cases it is more agreeable to the patient. The 
hot-air bath not unfrequently causes an unpleasant 
throbbing in the head, or a feeling of exliaustion and 
even faintness. When the wet pack is removed the 
patient should be quickly rubbed dry and enveloped in 
dry blankets. The diaphoretic action of any form of 
warm-water bath is assisted by copious libations of 
simple diluent drink." 

I have not employed the above method, but it pos- 
sesses the advantage of requiring no apparatus, and of J 
being borne when, on account of heart trouble, the hoO'l 
air bath might not be. 

A very convenient form a vapor bath is that of Heni] 
Lee, of London, It consists essentially of a Davy'i 
safety lamp, above wliich is a small copper reservoir, I 
of a size to contain sufficient water to create steam.l 
enough for a vapor bath. This is placed under a chair I 
with a cane bottom, or under some sort of an open seat, f 
and the patient sits over it, being covered with a largo j 
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blanket or rubber mackintosh reaching to the floor. 
This bath should also be followed by cold water and 
spiritB. 

Jah&randl and its alkaloid pilocaTpute are remedies 
from which, in nephritis, particularly, if cedema or 
dropsy be present, we should expect to derive benefit. 
They are to be thought of when diaphoresis is needed ; 
and when they can be taken without nausea, headache, 
or prostration resulting, will often prove aseful. Of the 
diuretic effects attributed by some authors to this rem- 
edy I have but an indifferent opinion. When the stom- 
ach will not tolerate it, it can be given per rectum, or 
the pilocarpine can bo given hypodermically in doses 
of jV to jij, or even very guardedly to an adult, | of a 
grain. Of the jaborandi, the fluid extract is the most 
reliable preparation. The average dose to an adult is 
30 drops every two hours ; when it acts at all it produces 
prompt and profuse sweating. This remedy serves when 
enfeebled or oppressed action of the heart would make 
the hot-air bath dangerous. It is, however, somewhat 
nauseating. Its sialagogue and diaphoretic properties 
cannot always, however, be relied upon, as is shown in 
Case VIII., the case being one of acute croupous ne- 
pluitis in a child of eight yeai-s, with complete suppres- 
sion of urine lasting thirty-four hours, in which I ad- 
ministered, in a single day, without any effect, diapho- 
retic, sialagogue, or even nauseating, nearly half an 
ounce. Nevertheless, some physicians have found it of 
great value. 

Dr. J. M, Da Cosla publishes in the Clinical Gazette 
an account of what was evidently acute hemorrhagic 
croupous nephritis, which was cured by jaborandi ; a 
drachm of the fluid extract being given three times a 
day. Profuse sweating and diuresis were produced. 
Dr. Chew (iVe-w Orleajis Medical JouTnal) gives a case 
of acute croupous nephritis, occurring In a lad twenty 
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years of ago, with cedema and ascites. Thirty drops 
ti. ext. jaborandi were given every two hours, and con- 
tinned during the day, for two days. Diaphoresis was 
immediate and profase; at the expiration of two days 
tlie cedema had disappeared, and there was not a trace 
of albumin in the urine. Dr. Burke, of New York 
{Medical Hecord), describes a case of nephritis in a par- 
turient female, producing puerperal convulsions, which 
were controlled by the hypodermic injection of | grain 
of pilocarpine. In another case he employed a rectal 
injection of 30 drops fl. ext. jaborandi ; this was followed 
by dangerous cedema pulmonura, which was controlled 
with difficulty. An injection of pilocarpine, gi-ain ^, 
though it stopped the convulsion and did not occasion 
much cedema, did not avert a fatal resnlt from prostra- 
tion. As jaborandi may produce profuse bronchial se- 
cretion, the danger from this source must not be over- 
looked. A case of "albuminuria," occurring in a lady 
three months advanced in pregnancy, is reported as 
having been cured by Dr. Langfelt, of Rheims. The 
patient took the drug continuously for sixteen days. 
The benefit seems to have been derived from its siala- 
gogue properties. 




Diuretics. 

These are of great value, and often, indeed, indispen- 
sable. Ordinarily they are of most value when there is 
(edema or dropsical effusions, particularly of the peri- 
cardial sac, the lungs, or pleural cavities. In many 
cases of nephritis they are of value in flushing the tu- 
bules with the supply of water which they require, if 
only to carry away excreta and urinary salts. Their 
use is certainly often followed by increased specific 
gravity of the urine, and an increased amount of urinary 
salts. If the opinions of various authors be correct, that 
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spontaneous diuresis often relieves renal congestion and 
inflammation, diuresis artificially induced may also liave 
a correspondingly beneficial effect. It is true that a free 
action of skin, bowels, or kidneys is followed by relief 
to the renal derangement. Certainly, diuretics that can 
aid in the prevention of the formation of elements in 
the blood which produce unemic poisoning, must be of 
value. 

In the selection and administration of diuretics, the 
following results should be sought for: 

1st. In case of accumulation of fluids in cavities or 
cellular tissue, to diminish the effustd fluid by an in- 
creased flow of urine. 

2d. In case of anuria or diminished secretion of urine, 
to increase the flow. 

3d. In the latter case especially, to administer such 
diuretics as will, if such a thing be possible, increase 
the formation in the tuhuU uriniferi of urea. 

Diuretics act variously ; some by increasing arterial 
and venous tension, thereby increasing the fulness and 
pressure of the renal vessels and the velocity of the 
blood -curren t ; some by endowing the left ventricle with 
increased contractile power, while others (it is thought) 
augment the diffusibility and solubility of substances in 
the blood by furnishing an increased supply of oxygen, 
thereby facilitating the conversion by the epithelia into 
urea, of effete substances in the blood. According to 
Beale,' many neutral salts, as nitrates, sulphates, etc., 
seem to increase the secretion of urine by being attracted 
from the blood iu a state of solution, in all probability 
by the renal epithelia. XJrea has a similar diuretic ac- 
tion. AVithin certain limits, the greater the quantity 
of these substances in the blood the more will be re- 
moved by the epithelia, supposing it to be healthy. 
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Alkalies, and especially the citrates, tartrates, and ace- 
tates, which become converted into carbonates in the 
system, increase not only the qnantity of water removed 
from the system, but also materially angroeiit the total 
amount of solid matter removed from the body in a 
given time. These salts increase the quantitj' of nrea 
and other matters formed. They seem to favor the con- 
version of the products resnlting from the disintegration 
of tissue into these constituents. The alkali perhaps 
facilitates the process of oxidation going on in the arin- 
iferous tubules. The action of such remedies is very 
desirable in a vast number of cases, and even where the 
kidneys are diseased, these salts act favorably. Atro- 
pine (Parkes), digitalis, and colcbicum, like alkalies, 
increase the proportion of urinary solids ; tlie favorable 
action of the last two in gout is probably to be explained 
by their influence in encouraging the formation of urin- 
ary constituents. 

Some diuretics, as squills and broom (scoparins), cause 
an increased secretion of water, but not directly that of 
solid matter (Beale). Cantharides in small doses, one or 
two drops of the tincture in an adult, is often of great 
use in enfeebled conditions of the renal circulation. 
Scilla is also an irritant, though in a less degree than 
cantharides, and has more of a diuretic action. 

Digitalis, in acute nephritis, is one of the most valu- 
able of diuretics. It is essentially a hydragogne, but 
an increased secretion of water also favors the formation 
of urea ; in passive venous congestion of the renal capil- 
laries, in general venous congestion from defective action 
of the tricuspid (right auriculo-ventricular) valves, in 
enfeebled muscular power of the left ventricle and of 
the cardiac plexus, its effects are often remarkable ; 
stimulating the vaso-motor pressure and the muscular 
power and circulation of the arterioles, it corrects 
enfeebled and languid circulation, either venous or ar- 
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terial, increaseB the presanre in the vessels of the glom- 
emlus, and augments aqneoos secretion. In the condi- 
tions above described, and with scanty nrine or anasarca, 
or dropsy, it is sometimes almost indispensable ; it also 
possesses the great advantage, in acute inflammatory 
conditions, of not being an irritant. The rmiriate of 
iron with it is often of great use. An excellent diuretic 
mixture in cases where digitalis is indicated is the fol- 
lowing : 

Tinct. digitalis |bb. 

Acetum soillffi 1 jss. 

SpiritnsBBtherisnitrici \\\- 

A teaspoonfol every three or four hours. 

Where an alkaline diuretic is likely to be useful 
in combination with digitalis and squills. Trousseau's 
diuretic wine would be found an excellent formula, 
namely : 

Junip. contns 3 x. 

Pulv. digitalis 3ij. 

Pulv. scillie 3j. 

Vin. Xerici Qj. 

Macerate for four days and add 

Potas. acetatis 3 ilj. 

Express and filter. 

S. A tablespoonful three times a day 
for an adult. 

Consall^iTia majalis (Lily of the Valley) is a remedy 
likely to be of great use in nephritis with insufficient 
power of the left ventricle of the heart. The first 
important accounts of tliis plant were given in this 
country by Dr. Ralph d'Ary, of Romeo, Mich., who 
furnished in the Therapeutic Gazette of October, 1881, 
his own experience, and also gave translations of ar- 
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tides by eminent Riissian physicians. The next im- 
portant contributions relative thereto were given by Dr. 
E. P. Hard in the Medical Record o£ September 9, 1882, 
presenting, in addition to his own valuable observations, 
the conclnsions and experience of Prof. Germain See, of 
Paris. The resnlts of its use at the Roosevelt Hospital 
have been published in the Medical Record (January 27 
and February 3, 1883). It proved of great value in a 
number of cases of chronic " BrigUt's disease" (appar- 
ently clironic croupous nephritis) with scanty urine. 
The heart was variously affected ; in one instance, some- 
what hypertrophied ; in another, "heart sounds very 
weak;" another, "doable cardiac impact and double 
first sounds ; " in a fourth, "mitral systolic munnur," 

Under its use the urinary secretion was generally 
greatly increased, though the amount of albumin was 
not diminished. In a number of cases of deficient cir- 
culation from organic cardiac disease, roost of them 
being accompanied by cedema or dropsy, and diminished 
urine, digitalis having been previously employed in all 
of them, greater relief was derived from this than from 
any other remedy. In one case, however, especially of 
mitral regurgitation in a woman fifty years of age, there 
was diminution of urine, orthopncea, slightly albumi- 
nous urine; heart action irregular; impossibility of 
lying down, on account of dyspncea; at one time, Oc- 
tober 27th, general anasarca below the waist ; pulse 
and breathing very bad. Her death had been expected | 
from hour to hour. The tincture of digitalis was in- 
creased to TU XX. q. 4 h., and the legs punctured with 
needles. 

The urine was in a few days increased from 20 oz. or 
less to 40 or 50 daily ; and such great relief was brought 
about that, on December 7th, she was " discharged im- 
proved." 

In the early part of the treatment of this case at the 
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hospital, convallaria was employed, with only tempo- 
rary benefit. It relieved, however, to an equal extent 
with digitalis, a case of aortic stenosis in a man, aged 
fifty-two, with scanty and albuminous urine, urgent 
dyspnffia, hicconghing, and orthopncea, digitalis having 
been administered without benefit. 

Cases are reported in the Medical Mecord, Februaiy 
3, 1883, of relief having been afforded by this plant in 
extremely rapid action of the heart and great irregular- 
ity of the heart's action; aud Hurd reports a case of 
Corrigan's disease benefited by it, in which there was 
hydrothoras, the urine being increased from an aver- 
age amount of 8 oz. to 60 oz. daily. 

The8ameauthor(7%c;-. Qazelte., July, 1883) gives cases 
of mitral insufficiency with cardiac dilatation and hyper- 
trophy, general anasarca and aaeitea, cured by conval- 
laria. Half a teaspoonful of the fiuid extract of the 
root was given every four hours ; of geneml dropsy from 
mitral disease, mai'ked amelioration being produced by 
drachm doses every four hours, and of aortic insuffi- 
ciency with hydrothorax greatly relieved by drachm 
doses every four hours. Prof. See found that in cer- 
tain cases of heart disease the urine was increased in 
twenty-four hours from one to six or seven pints. 

Prof. Beverly Robinson, io a valuable paper in the 
Therapeutic Gazette, July and August, 1883, does not 
find this plant to be a valuable renal stimulant, men- 
tioning a case of asystolie with insufficient excretion of 
urine ; the heart's action was not benefited by it, but It 
produced abundant diuresis. The functional sphere of 
this remedy is by no means yet definitely fixed. It has 
not yet been shown that convallaria is in itself a dinretic, 
but it seems to affect the kidneys mainly through its 
influence upon the heart. I have had the most favorable 
experience with it in croupous nephritis with diminished 
secretion of urine, when accompanied by feeble action 
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of the heart, cardiac insufficiency, and valvular derange- 
ments. 

According to Prof. S6e, it is of value in palpita- 
tions, mitral constrictions, in insufficient compensation 
of the right ventricle and left auricle, dyspnoea, mitral 
insufficiency, dilatation of the left ventricle, and in cardo- 
pathies with dropsy. It produces augmentation of the 
energy of the heart, and its diuretic effects are likely due 
to this power. Its most marked effects are considered 
by some who have used it to be upon the right heart, 
but the cases in which it was employed seem to indicate 
an equal influence in every direction of the cardiac 
nerves. It is a remedy of which much is to be expected 
in affections of the kidney connected with cardiac de- 
rangements, but wliose exact place and applicability 
future investigations must show. It is undoubtedly 
destined to supplant digitalis to a considerable extent. 

Dr. Hurd states that the first detailed accounts of its 
action and efficiency in cardiac diseases were published 
by two Russian physicians in 18S0, although it has been 
used as a remedy by Russian peasants in dropsy from 
time immemorial. The fluid extract of the entire plant 
(roots, plants, and leaves) seems to be the most efficacious. 
It can be given in doses of from 5 to 60 drops, as often as 
every four hours. Its poisonous effects are, however, lia- 
ble to show themselves after a certain length of time, and 
it should not be too long continued uninterruptedly. Ic 
is less liable than digitalis to develop enfeebled action 
of the heart. The active principles obtained from the 
plant are its glucoside, convallamarin, and the alkaloid, 
majaline. Their strength is about that of digitallne. 

Caffeine (the citrate is best) is a remedy of equal valae 
with digitalis as a diuretic and heart tonic. In cardiac 
dropsy, in dropsy accompanied by weak heart, in ve- 
nous stenosis, in valvular disease, and in dilated heart, 
I have found it more useful than digitalis. It Btrength- I 



AODTE NEPHElTtS — TEEATMENT — DHjaETIOS, 191 

ens cardiac power very decidedly and increases arterial 
pressure. In a case of chronic croupous nephritis with 
anasarca and ascites under my care, with greatly di- 
lated heart and affection of the aortic and mitral valves, 
caffeine — nine grains daily — in conjunction with the 
chloride of iron, increased the flow of urine from twelve 
to sixty-eiglit ounces per diem. It has the advantage 
over digitalis that it is prompter in its action, is not 
cumulative, and is better borne. Care should be taken 
to obtain a pure preparation ; some made in America I 
have found inert. Two grains three or four times daily 
are usually sufficient, though eight to thirty grains 
have been given in the twenty -four hours. Five grains 
have been known to produce cardiac distress. 

All the above may be regarded as pare diuretics, act- 
ing mostly by their effect upon the renal circulation. 
They do, however, increase the amount of solid matter 
excreted. Even, as is shown by Bird, ingestion of 
simple aerated water, by creating diuresis, carries away 
with it more solid matter than if it were not taken. Thus 
the simplest hydragogues do act in a greater or less 
degree as renal deparants. Dickinson ' gives the de- 
tails of a severe case of acute croupous nephritis aris- 
ing from cold; the patient "recovered completely 
under tlie use of so simple a diuretic as distilled water. 
The case is related as one of a great number where the 
Barae result had followed similar measures." 

Still, there is by itself a class of important diuretics 
which act directly as blood and renal depurants. I 
refer to such of the alkalies and their salts as are capa- 
ble of being converted in the system into carbonic acid, 
as the acetate, tartrate, and citrate of potash and soda. 
These remedies promote diuresis, probably both by 
their stimulating effect upon the kidneys and by en- 
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dosmosis. They are considered to aid matenoJly in the 
excretion of solid matters by assisting to convert into 
urea and uric acid varioua subatances in the blood, these 
Bubatances being made to assume such a diffused and 
Bolable form as to admit of ready excretion. Not only 
after their use are the urinary salts increased, but such 
extractive matters as creatine, creatiuine, and uroxan- 
thin, and matters rich in sulphur. The late Dr. James 
Hughes Bennett regarded the bitartraie <(f potash aa 
the most efBcienl of all diuretics in Bright's disease, 
making tlie broad statement that where it would not 
act lie seldom found any tiling that would. 

To insure, however, the diuretic action of any of the 
above salts, the specific gi-avicy of the solntiousmust be 
less than tliat of the blood ; that is, less than 1028. 
According to Goldiug Bird, "The proportion of solids 
dissolved in the aqueous vehicles prescribed being al- 
ways leas than five per cent." The well-known theory 
of endosmosis and exosraosis makes this easily explic- 
able, as it does tliat of the purgative action of tbese 
salts when given in concentrated solutions. 

Bennett regarded diuietics indispensable in all forms 
and stages of nephritis, and when the form of nephritis 
is such as to demand tlieir use, I believe may always be 
employed in some form or strength. 

He gives the details of two very remarkable cases,' 
one, croupous nephritis, in a man aged forty-nine, of 
general anasarca and ascites ; the scrotum, lungs, legs, 
and abdomen were all filled with fluid; there were nu- 
merous renal casts, with fatty globules. Various dia- 
phoretic and purgative remedies had been previously 
employed. The scrotum had reached the size of an 
adult head. 

This was the third, but by far the most severe, attack 
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the man had bad ; there were hut 6 ounces of urine daily ; 
breath had a urinous odor ; treatment commenced with 
digitalis and squills. March 3l8t to May 9th the treat- 
ment consisted in the use ot the warm hath, the adminis- 
tration variously of gin, acilla, and digitalis, spirits nitric 
ether and Dover's powders, and 20-grain doses of bitar- 
trate of potash, with the effect of considerable increase 
of urine, 20 to 34 ounces being passed daily ; notenoagh, 
however, to relieve the dropsy. The Bover's powders 
perhaps interfered with the action of the remedies, as 
patients with nephritis do not tolerate even small doses 
of opinm. May 9th the dose of the bitartrate was in- 
creased to 30 grains three times daily ; this was fol- 
lowed by an increase of urine to 34 ounces. May 16th, 
38 ounces ; May 16th, 64 ounces, and May 23d, 128 
ounces were passed, still containing albumin in consid- 
erahle quantities; potash constantly continued. May 
31st, 80 ounces, perfectly free from all ti-ace of albumin. 
From this date convalescence proceeded. 

The second case was one of acute croupous nephritis, 
characterized by uremic convulsions. It was that of a 
man, aged thirty-six. The attack was contracted Octo- 
ber 2d, from exposure to cold and wet ; patient ad- 
mitted to the hospital October 25th. There was oedema 
of both legs, ascites, and general anasarca ; highly al- 
buminous urine ; tnbe casts and blood corpuscles abun- 
dant ; urine scanty. Digitalis and acilla resorted to 
without benefit. November 7tli, three convulsions of 
an epileptiform character, with foaming at the mouth, 
each of almost ten minutes' duration ; 5 ounces blood 
taken by cupping from over kidneys, and bitartrate of 
potash 3i ter die, given. November 8th, three more 
fits, with great drowsiness. The case was eventnally 
cured without more convulsions by the continued use 
of bitartrate of potash. 

Dr. Golding Bird endeavors to show, from a table 
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constructed by Professor Kranmer, that " remedies 
which exert no chemical action on organic matter out 
of the body appear to be incapable ot angraenting the 
quantity of aoiids in the urine, and hence are only of 
use in increasing the elimination of water; they may 
and do act as renal liydragogues, but not as renal de- 
pumuts," and places among these renal hj-dragogoes 
juniper, Venice turpentine, broom, squill, digitalis, 
guaicuni and colchicum, lytta, etc. Actual experience, 
however, I think, shows that renal hydragoguea do 
sometimes act as renal depurants, and increase the 
quantity in the urine of solid excreta. Dr. Bird thinks 
the renal depurants to be such as increase the meta- 
morphosis of tissue, such as the alkalies, their carbon- 
ates and salts, including the acetates, tartrates, citrates 
of soda and potash. 

He says that "as a result of this view, we should 
expect that when we cause an alkaline carbonate to 
circulate through the blood, it exerts an influence OQ 
the nascent elements of those matters less highly in- 
fluenced by life, resembling that which it exerts on 
dead matter, aiding their resolution into substances 
allied to those produced out of the body, and actually 
causes the matter to assume so soluble a form as to 
allow of its i-eady excretion." 

He has certainly shown that under the influence of 
certain alkaline salts the solid excreta are, in health, 
greatly increased. He considers the acetate of potash 
the most efiicient. I have used it with benefit, and re- 
gard it as more efficient and less irritating than the 
nitrate. In the selection of the diuretic, the patho- 
logical condition of the kidney must be recognized as 
accurately as possible. 

Saline, and indeed all diuretics, are apt to disappoint 1 
if the dropsy and conditions of the kidney are aloTie i 
considered ; if the action of the heart be feeble, 
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there be deft'ctivs action of the mitral valves, or if the 
portal circulation be, as it often is, obstrncted, diuretics 
are comparatively inert ; oedema will continue to exist, 
and the venons circulation of the kidney remain ob- 
etrncted. A certain activity of the circulation must be 
brought about for the saline diuretic to find adtniasion 
into the vessels. Onceadmitted into the circulation, the 
epithelia of the renal tobulea are incited to additional 
activity to absorb them, the new substances in these 
tubules producing, according to Beale, a temporary 
blocking, leading to over-fnlness and increased pres- 
sure of the corpora Malpighiana, consequently an addi- 
tional pouring out of water, washing away the contents 
of the tnbule ; this process repeating itself conlinpally. 

The correctness of the theories of Beale and Bird in 
regard to the physiological action of the saline dinretics 
in forming new excrementitions material in the tubules 
is noh easy of demonstration, but the views of these 
authors are of sufficient interest to refer to. 

The chl/yrid^ of iron, when the action of the heart is 
feeble, in combination with digitalis will add greatly to 
the power of the latter. When tlie liver is deranged or 
inactive, the integrity of its functions mast first bo re- 
stored. Bird, quoting from Dr. Barlow, gives the fol- 
lowing aphorism with regard to the entrance of remedies 
into tlie renal circulation ; 

" If a sufficient quantity of water cannot be received 
into the small intestines, or the circuit; through the 
portal system in the vena cava ascendans, or thence 
through the lungs and heart into the systemic circula- 
tion, be obstructed, or if there be extensive disorganiza- 
tion of the kidneys, the due secretion of urine cannot 
be effected." 

OoUTiter-iTTitants over the region of the kidneys have 
been considered of value. Grainger Stewart gives the 
details of a case of acute albuminuria, produced by cold. 
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in which albninin, blood, and casts persisted for several 
weeks, and which was finally cured by the external nse 
of croton oil liniment, and afterward pure croton oil, over 
the Inmbar region, the albuminuria rapidly disappear- 
ing after a copious rash had been produced. He also 
gives several other cases which appear to have been 
beuetited by this treatment, and regards inunction with 
croton oil as one of the most important means of 
diminishing the secretion of albumin. I have never 
employed counter-irritation in acute nephritis, and am 
skeptical as to any benefit to be derived from it ; never- 
theless, by drawing to the surface some of the blood 
which woold otlierwise be thrown into the renal artery, 
it might do good. The use of croton oil is, however, 
inconvenient and annoying. On the same principle 
Paquelin's thermo-cautery, the proper use of which is 
not attended with much pain, should be of value. Of 
the benefit of diuretics applied locally, as the infusion 
of digitalis or scoparias, on spongio-piline, or ponltices, 
I have not much opinion, as, though possibly usefal, 
they are troublesome of application. Diuresis can ba 
more easily produced by other means. 

Local dbstractlon of blood has been thought useful 
by several writers. I cannot agree with Dr. G. John- 
son, who explains the benefit derived from it by the 
theory that, by the abstraction of a few ounces of blood 
from the loins, we relieve renal congestion and thereby 
lessen the destruction of blood constituenta which re- 
sults from contamination of blood by urinary excreta. 
Dr. Johnson is inclined to make all theories conform to 
his belief that nephritis is always the result of the local 
irritation of the blood-vessels of the kidney by contam- 
inated blood. The explanation which he gives farther 
on is more rational, namely : " The lumbar arteries, 
which supply the integuments of the loins, arise from 
the abdominal aorta, close by the origin of the renal i 
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arteries ; and when leeches or capping-glasses draw 
blood throogh the sjtin of the back, it is certain tliat 
the diminished pressure within the lumbar arteries will 
divert a certain quantity of blood from the neighboring 
renal arteries. ' The same principle explains the good 
effects of leeching in cases of pericarditis." 

Dry Clipping, according to the same author, "acts in 
a somewhat similar way to hot fomentations. It draws 
an abundance of blood through the arteries into the 
subcutaneous capillaries, wUich, when the cups are re- 
moved, returns through the veins to the heart." He 
does not resort to the local abstraction of blood except 
in cases of threatened or existing head trouble from 
ursemic poisoning. 

Tlie chloride of iron has been of invaluable service to 
me in aiding to diminish the excretion of albumin, either 
alone, or in combination with digitalis, where there has 
been feebleness of the heart's action. I have never used 
it in the early periods of acute nephritis characterized 
by vascular erethism, but have confined its employment 
to cases of nephritis where the acute symptoms had 
subsided. In such cases I have known it, without the 
aid of any other remedies, to cure the albuminnria 
entirely. 

An instance illustrative of its efficacy in combination 
with cantharides is given in Case VI. It acts probably 
by increasing muscular contractility and force of the ar- 
terial circulation. At all events, it has decided diuretic 
properties, while it is of great use in restoring some of 
the wasted elements of the blood. It probably increases 
oxydation by the epithelia by adding to the oxygen of 
the blood corpuscles, but its efficacy depends mainly 
and intrinsically upon its stimulating e£fect upon the 
nervous system. 

Dr. Hassel, in the London Lancet, December 31, 1864, 
has an interesting article relative Co the modus operandi 
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of the chloride of iron. Its astringent properties count 
for nothing in nepbritia. The phosphate of iron is in 
some eases equally efficacious. 

Ergot, from its known power in prodacing arterial 
pressure and contraction of the blood-vessels, might be 
expected to be of decided use in passive congestion of 
the renal vessels, and shonld be a valuable accessory 
in diminishing albuminous exudation. Nevertlieless, in 
tile few cases iu which I have used it I have derived no 
benefit from it — no more than from its alkaloid, ergot- 
inine. A more extensive trial of it, perhaps in large 
doses or in combination with iron or digitalis, may be 
followed by more favorable results. 

Apocyiium camiabi/mni is an excellent diuretic as 
well as a powerful hydragogue cathartic, and is, accord- 
ing to Scuddur {loc. c'd.), " a positive remedy for drop- 
sy, whether ib takes the form of oidema, anasarca, or 
dropsy of the serous cavities." It is also an emeto- 
cathartic and diaphoretic. In full doses it produces 
nausea and vomiting, and large and watery stools. 
Scudder employs the alcoholic tincture, an ounce of the 
root to an ounce of alcohol, the dose being from one to 
ten drops. As a liydragogue a decoction may be pre- 
pared by boiling an ounce of the root in a pint of water, 
of which a tablespoonful may be given three or four 
times a day or oftener, care being taken that undue 
action and prostration are not produced. Professor 
A. K. Loomis employs as a diuretic an infusion made 
witli a drachm of the root to eight ounces of water, a 
dessertspoonful being given two, or tliree, or more times 
daily. 

Gallic acid I have sometimes found of benefit in a 
number of cases of prolonged albuminuria following 
acute croupous nephritis, after the acute symptoms and 
dropsy and radema had disappeared. In the case of a 
child who had recovered from malignant scarlet fever, 
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and who had suffered from diphtheria, acute croupous 
uephritis, anuria, and convulsions, the albuminuria was 
persistent, in spite of all remedies, even after all other 
Bjmptoma had disappeared. It yielded rapidly to the 
administration of gallic acid, three or four grains being 
given three times daily. Together with the diminution 
of albumin the amount of urine increased. I do not 
proflfer any explanation of its modus operandi, otiier 
than by its contractile effects upon the renal blood-vea- 
sela. It perhaps thus causes increased pressure in the 
Malpighian tuft, favomble to the flow of water and un- 
favorable to tbe excretion of albumin. Astringent rem- 
edies, in checking albuminuria, are, however, generally 
disappointing and not to be relied upon. 

The iannate of sodium I have recently used with great 
benefit in diminishing dropsy and anasarca and alba- 
miuons exudation. It undoubtedly possesses some diu- 
retic properties due probably to the soda, while the tan- 
nic acid may act in the same manner as gallic acid in 
diminishing albuminuria, I have prescribed it in doses 
of 10 to 20 grains, three or four times daily ; it is best 
administered well diluted in water, though it might be 
given in the form of pills. I regret that I am not able 
to state fully the authority that first induced me to try 
this remedy. I find simply a note that I had made 
from some medical journal, to the effect that " it was 
said by Prof. Pribram, of Prague, to be a very efficient 
diuretic, and useful in dropsies from nephritis." 

The nitrlU of glycerine (nitro-glycerine, glonoine) was 
first recommendnd, I believe in nephritis, by Dr. A. Mayo 
Robson.' He gives some extmordinary results derived 
from its use, and I think them of sufficient importance 
to present a brief abstract of the cases he reports : 

' The Um of Nltro-gljcurlDe in Aoute &iid Chroulo Briiflit'a Disease, and 
In the VoBculAT T«iuioa of ihe Aged ; BriUth Hedloal Journal, November, 



300 



BRIGnT S DISEASE. 



Cash I. — A mrni, aged fitty-aix. Had chronic (oroapons, evidentlj) 
nephritis for two years. CE^ma, anasarca, and hypertrophieid heart. 
Urine highly albnininoua— specific gravity, 1008; 24 ob. passed in 
twenty-four honra, One minim of one per cent, solntion nitro-glyoe- 
rine given every lialf hour ; after increasing dose to III, iij. ter io die; 
oriiie increased to three pints daily ; albumin dimiiusbed. All ajmp- 
toms relieved ; remedy euspended for a few days ; the symptoms re- 
turning, the use of the remedy vas followed by the same benefit. 

Cash m.— A woman, aged fifty-two. In June bad an attack of apo- 
plesy followed by paralyBis. Urine normal in quantity; specific 
gravity, 1006; trace of albnmin, great vascular tension. In August, 
as symptoms of paralysis were retoming, nitro-glyeerine, TT^ j. ter die, 
was prescribed. Vascnlar tension at once redoced ; apecihc gravity 
rose to 1012. Symptoms entirely relieved. 

Cash IV.— Woman, aged fifty. Angina pectoris, asthma, and a. 
hypertrophy of heart. Pulae hard and t^nse. Sjiecific gravi^ nria^ T 
1005. Olonoine, ITlJ. ter die. Tension, pain, and aatluna all re- 
lieved. 

Casb V. — An adnlt. (Acate croupous hemorrhagic nephritia.) At- 
tack come from taking cold. Urine, IC oz. in twenty-four honrs, thick, 
smoky, highly albuminous, containing lenal cpithelia, casts, blood, 
and lithatcs. Diaphoretics, rest in bed, milk diet, and alkalies em- 
ployed. At the end of twenty days, no better. Saturday night glo- 
noine given, TH j. every four hours ; the next day the urine increased 
to 1^ OK., less blood and albumin. Monday, no blood ; vety little al- 
bumin. The Saturday following urine was normaL No relapse oc- 
curred. 

Case YI. — Man, aged thirty-niue. Acute hemorrhagic cronpona ne- 
phritis from cold. Symptoms and conditions very similar to Case V. 
At the end of three days no better (urine loaded with blood) ; glo- 
noine, TfLj. every four hottra. In twenty-four hours blood disappeared. 
Urine increased from 20 oz. to 3 pints. In six days was well. Had a 
relapse, which yielded in its turn to nitro-glycertne. 

Cask Vlll.— "Woman, aged sisty-five. Acute croupous n^hritu witk J 
broiirhitis. Pnlse tense. Urine smoky, containing blood albumin, 
abundant coetB. and renal epitbelia. I>iapboretica and dinretica use- 
less. Nitro-glycerine every three hotirs, in twenty-four hours the doso 
being increased to 71]^ jss. doses. Urine increased. Less blood and 
albumin. This remedy being stispended. the conditions became aa 
bod as before, but were promptly relieved again by the gJonoine. 
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Though nitro-glycerine Eeems to prodnce mneh the 
same physiological effect as amyl nitrite, its effects are 
more lasting, and it is easier of administi'ation. Br. 
Robson observes : " Whether due to chroniu kidney dis- 
ease orart«nal fibrosis, this condition is unquestionably 
relieved by nitro-glycerine, and with diminution of pres- 
sure improvement follows." 

According, however, to the experiments of Goll and 
Stokvis and Overbeck,' arterial pressure alone, without 
diminished rapidity, produces polyuria, but not albu- 
minuria. For the production of the latter there must 
be diminished rapidity of the renal circulation, with or 
without increased pressure, and for the production of 
oliguria and albuminuria, there mast be diminished 
pressure and rapidity. It does not seem easy to recog- 
nize, therefore, the manner in which diminished tension 
increases the flow of urine. In the cases described by 
Dr. Robson there must have existed diminished pressure 
and rapidity to produce scanty and albuminous urine, 
and to bring about increased flow of urine without albu- 
min, increased pressure and swiftness of the renal circu- 
lation must have been produced by the nitro-glycerine, 
and this may have been effected by relieving the vaso- 
motor spasm, which must cause slowness and diminished 
pressure. This theory (I cannot call it explanation) is 
doubtless insufficient, but at present I am not able to 
offer another. 

The remedy may act through the renal ganglia en- 
tirely, and it is possible that it is through this plexus 
that the curative effects of many drugs, such as this and 
aurum, depend. 

I have not employed as yet this remedy in acute ne- 
phritis, simply for the reason that I have found other 
and tried appliances of treatment sufficient, and have 

' See Cliaroot: Logona »ar I' Albumin urie. 
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not thus far, since the article was published, experienced 
a necessity" of resorting to it. 

A remarkable case of polyuria, with hard tense pulse, 
which recently came under my care, was greatly re- 
lieved by this remedy. The patient was a man, forty- 
five years old, who was, without any preceding symp- 
toms of ill health, suddenly seized with violent thirst 
and constant desire to urinate, passing, for about three 
weeks, 24 quarts daily, by measurement, of colorless 
urine (specific gravity 1000 to 1003). TIjb sulphate of 
iron, 3 griiins ter die, brought about a reduction of the 
quantity to 13 quarts. The use of glonoine, gtt.j. of a 
one per cent, mixture four times daily, was followed 
by a diminution of the quantity to 6 quarts daily. This 
case is alluded to again in Cliapter XXIII., but I men- 
tion it to show that the drug can, under certain circum- 
Btances, relieve conditions opposite to those described 
by Dr. Robson. The relief in this case is, however, 
more easily explicable, the polyuria being, no donbt, in 
part due to increased pressure and swiftness of the 
blood-current in the renal vessels. (See Appendix C.) 

The doses recommended by Dr. Robson cannot, how- 
ever, be tolerated by all constitutions. 1 ha.ve known a 
hundredth of a drop to produce great fulness and 
throbbing and pain of the cerebral vessels, and I should 
prescribe very cautiously, if at all, a minim every half 
hour, as given by Dr. Robson in Case I. It should bo 
noted, however, that the minim doses above mentioned 
refer to a one per cent, solution. 

I shall now consider several remedies with which 
alone, or in combination with other remedies and meas- 
ures of treatment, many cases of acute, and some even 
of chronic nephritis have been cured, the details of a 
number of which I shall give. First among these I 
place, facile princes, hydrargyri chloridum corrosi- 
vuTii and hydrargyri chloride mite. 
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My experience has led me to employ, asaally, the 
mild chloride in interstitial nephritis and the corrosive 
sublimate in croupous nephritis. In some cases, with- 
out being able to tell why, 1 have found benefit to be 
derived only from the opposite course. I am accus- 
tomed to give the former prepared by combining or trit- 
urating 1 part of the drug with 99 parts of sugar of 
milk, this being an inert vehicle, the adult dose being 
5 to 10 grains every two or three hours, taking care not 
to give it in such doses as to affect the gums or to relax 
the bowels. Of corrosive sublimate I use a preparation 
of 1 part of the crude drug to 10,000 of sugar of milk ; ' 
giving 8 to 10 grains at tlie same intervals as the proto- 
chloride. The numerous triturations and tablet tritu- 
rates that have recently come into use and are kept 
by leading druggists, as calomel, corrosive sublimate, 
arsenic, etc., greatly simplify the administi-ation of 
small doses. Although the one hundredth or one twen- 
tieth of a grain of corrosive sublimate might be given in 
chronic nephritis, I believe such doses to be unnecessar- 
ily, if not dangerously large in acute forms. 

I know that the possible effect of such small doses 
will be regarded by many with incredulity, but their 
value has been demonstrated too freq^uently for it to be 
doubtful, and the recognition of the efficacy of these 
doses is inevitable, as it is a matter of simple and as- 
sured truth. The experience of medical men of ac- 
knowledged experience and ability is rapidly tending 
to show that very minute doses of medicine accomplish, 
in numerous conditions, more than ponderous or even 
moderate doses. Particularly is this shown in those 
cases in which the dual action of drugs is manifest, as 
in the action of corrosive sublimate upon the kidneys in 
health and in disease. 
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Administered in these small doses it is not necessary 
to "guard" calomel by opium, which drug is, in ne- 
phritis, very injurious ; nor are its defibi'iuating and 
deleterious effects produced as when given in otficinal 
doses, but it can be administered to anaemic, delicate, 
and even scrofulous systems, and in adynamic con- 
ditions. Since calomel is of undoubted use in control- 
ling inflammations of mucous and serous membranes, as 
enteritis, pleuritis, peiitouitis, bitis, etc., and inflam- 
matory conditions of the lungs and liver characlerized 
by plastic effusions, there is no reason why it may not 
produce analogous benefit in affections of the paren- 
chymatous structure and of the connective tissue of 
the kidney. This may seem a coarse proposition, but 
it is at least not a baseless one. To endeavor to show 
how mercury acts as an antiphlogistic would involve 
the consideration of numerous theories, and much space. 
That it has antiplilogistic powers in affections of the 
above-named tissues, clinical experience abundantly 
shows. Whatever creeds practitioners hold, and upon 
whatever theories they may practice, mercury will al- 
ways, in the opinion of the experienced physician, retain 
something of the high rank it has for ages enjoyed In 
the treatment of certain kinds of inflammation. 

It is not suEBcient always to rely exclusively on either 
of these two remedies, even where they seem especially 
appropriate. In anuria or dropsy, the hot-air bath or 
the wet sheet or vapor bath should be resorted to, and 
the recumbent position enjoined. Under the use of one 
of the above mercurials, in acute nephritis I have re- 
peatedly found the albumin, blood, and oedema to dis- 
appear so rapidly as to leave no doubt as to the con- 
nection of cause and effect. 

It has already been shown that an exclusively intersti- 
tial or croupous nephritis does not exist, but that while 
the epithelia or connective tissue may be mainly affected. 
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the inflfimraation must in some degree affect both. I 
think tiiat in determining which of the two mercorialg 
to employ a proper diagnosia is necessary, inasmuch 
as I believe the mild chloride of mercury in acute inter- 
stitial nephritis to be almost as useful as in enteritis or 
pleuritis. In croupous nephritis I believe it to be less 
useful ; here I think corrosive sublimate the more valu- 
able. Still, wilhont being able to tell why, I have 
Bomclimes found the latter of most use in interstitial 
nepliiitis. I consider its action not dissimilar to that 
of calomel in the same class of affections, as in pneu- 
monia, enteritis, and pleuritis. 

It is a matter of no slight interest to consider that 
while corrosive sublimate, alone or in conjunction with 
other remedies, will often correct pathological condi- 
tions characterized by the secretion of albumin, bloody 
urine or suppression of urine, the same remedy taken in 
health, in toxic doses, often produces these very condi- 
tions. I do not propose to descant upon the merits 
of any theory, still less to support any supposed law of 
cure, but simply to present facts. In acute croupous 
nephritis we have cloudy swelling of the epithelia and 
increased bulkiness, with the development from the 
epitjielia of inflammatory and pus corpuscles and de- 
struction of the epithelia ; there is plastic exudation 
and often exudation of blood-cells ; the corpora Mal- 
pighiana become also the seat of inflammation ; and, 
as a result of these, other changes, albuminuria and 
anuria, ensue. 

Now corrosive sublimate may produce changes very 
similar to, it not identical with, the above. Orfila and 
Christison show that the kidneys are much inflamed 
after poisoning by this drug, scanty and frequent mic- 
turition occurring. Taylor {" On Poisons ") gives an ac- 
count of several cases of poisoning by it, in which there 
was suppression of urine for several days. The general 
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symptoms described are snch as occnr in acute cronp- 
ons nepbritia. The fullest acconnt I have met with of 
its effects upon the kidneys is given by Allen,' taken 
from authentic sonrces. Among the effects mentioned 
may be cited the following: "Blackish albuminous 
urine; scanty urine; bloody urine; anuria for five 
days ; ischuria. Under the microscope the urine pre- 
sented granular, fatty tubuli in large numbers, showing 
on their surface epithelial cells of the tubnli uriniferi ; 
also in a state of granular fatty degeneration." (The 
last, Ollivier, from Tardieu ; effects of 1.1 gramme.) 

Of cantharides as a diuretic I have already spoken ; 
but I have also found it useful given in the same doses 
as the two above mercurials in acute croupous ne- 
phritis with diminished or suppressed urine. I have 
often found it of use in alternation with the mercurials, 
the result being diminished albuminuria and increased 
urine, that result being attained when neither mercurial 
would produce it, I give, however, very minute doses, 
about the same strength as of the bichloride. 

Here again I wCl not present any attempt at explana- 
tion of the modus relevandi, simply stating that the 
toxic effects of cantharis are similar to the phenomena 
met with in acute croupous nephritis, as albuminous 
nrine, anuria, blood casts, etc, 

Corail, in his researches upon the effects of canthari- 
dine upon the kidneys, finds similar lesions in the glo- 
meruli and in Bowman's capsule, and the same changes 
in the tubules as occur in acute or subacute croupous 
nephritis, even to the existence in the tubules of casts. 
He states that "it would be impossible, for example, to 
distinguish a preparation of a kidney of a dog suffering 
from subacute poisoning by cantharidine, from a prepa- 
ration of the kidney of a child who had died from diph- 

' Eucjctopiedia of Pure Materia Medicn. TSew York, 18T4. 
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fheria with albnminnria." He considers, in poisoning 
by cantharidine, tbat " the essential phenomena occur 
in the cavity of the glomerulus and in the renal tubules. 
The lesion of the connective tissue, which exists in this 
case, is quite of minor importance." 

Nitric acid alone, or in conjunction with the proto- 
chlorido or bichloride, I have sometimes found of great 
service in diminishing the excretion of albumen, and in 
anasarca, or even in dropsical effusions. Works on 
materia medica generally furnish no special indications 
for its use in albnminoas or nephritic affections. That 
it is a stimulant and astringent is recognized, and it 
may thus act ia the same way as the chloride of iron. 
It certainly, in conjunction with the two mercurials, 
often promotes diuresis in acute or subacute nephritis. 
Dr. Joseph Kidd {Practitioner, August, 1882) says, 
relative to its use in eftron/c nephritis : "In the treat- 
ment of granular degeneration of kidneys, the gout 
kidney par excellence, I can speak with much confidence 
of the good effects of nitric acid. In many phases of 
the disease, especially when the nrino is very pale, of 
low specific gravity, and highly acid, with nausea, ano- 
rexia, furred tongue, it suits when iron and quinine dis- 
agree. It exerts a specific action on the urine, causing 
the turbid to become clear, and at times it does the op- 
posite, cansing the pale clear urine to become turbid 
and dark-colored. It also relieves the gout pains in the 
joints incidental to the disease." 

An example of its efficiency in conjunction with calo- 
mel, in acute croupus nephritis with hydrothorax, is 
shown in Case III. 

Nitric acid has always been regarded by homoeopathic 
physicians as a valuable remedy in affections of the 
urinary system. I am jinable to see, however, from 
their materia medica, that it seems especially applicable 
to the conditions that obtain in nephritis, except in 
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the symptoms mentioned as polyuria, and increased fre- 
quency of urination. It does not, however, like coito- 
Bive aublimate and cantharis, produce a specific conges- 
tion or inflammation of the kidney. 
I administer it usually in the following doses : 

Acidi nitrici jrari 3 ss. 

Aquje dest 5 ss. 

Three to sis drops three times daUy. 

Dilute pTibSpkoTic acid has also proved of value, 
particularly after the subsidence of the most acnte 
symptoms, in lessening and even controlling the albu- 
minous secretion, I can explain its utility only by the 
same theory I have adduced relative to the action of 
citric acid. 

Arsenic (arsenious acid) is a remedy from which bene- 
fit is sometimes derived in nephritis. That it should 
produce some effect in nephritis is evident from its ac- 
tion upon the kidneys when taken in poisonous doses. 
It then may produce scanty, bloody, and albuminous 
urine, and suppression of urine. Virchow's "Archiv," 
Bd. xxxiv., p. 213, contains the account of the case of 
a boy poisoned by arsenic, whose kidneys were found 
profoundly affected by it. "The cortical tubules were 
opaque and finely granular, and their epithelia could 
not be isolated." 

According to H. C. Wood,' there is, "in arsenical 
poisoning, a wide-spread fatty degeneration of the tis- 
sues," and in another case, quoted from Dr. Saikowsky, 
in Virchow's "Archiv," Bd. xxxiv., p. 77, the kidneys 
were fatty, " their tubes clicked up with fat globules, 
their epithelia almost completely destroyed." Accord- 
ing to Dr. 8. Weir Mitchell, the anasarca produced by 
repeated doses of arsenic may be preceded or accom- 

' Tlierop«uticB, Malerk Mediaa, uid Toxleologj'. 
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panied by the presence of albamin and of tnbe casts, as 
in nephritis. 

Certainly many of the symptoms and pathological 
conditions which are found in the arsenic cachexia are 
reproduced by nephritis. Among these may be enu- 
merated pallor, exhaustion, aniemia, anasarca, nausea, 
thirst, and neuralgic pains in various parts of the body. 

I have found benefit from its use in only a few in- 
stances, one a case which occnrred ia a yonng man 
twenty years of age (see Case XV.), of chronic croup- 
ous nephritis, tlie result of cold, accompanied by nausea 
and anasarca. The treatment consisted exclusively of 
Fowler's solution, five drops being given three times 
daily, and the administration of drachm doses of the 
tincture of cinchona. The cure was complete. I have 
not been willing, however, to rely upon it in acute con- 
ditions, but have employed it after the subsidence of 
these. HomcBopathic practitioners report many cases 
of its beneficial effects ; one noticeably in the Alt. Ho- 
meopath. Zeitung, No. 68, p. 158, in which nephritis, 
consequent upon scarlatina, with ascites, hydrothoras, 
oedema pulmonum, scanty, bloody, and albuminous 
urine, was cured by It. 

Melonias dioica (unicorn plant) has been thought to 
be curative in some cases of nephritis, as well as I can 
judge from the details given, the cases being subacute 
nepiiritis, one case being in connection with pregnancy, 
attended with convulsions. Under certain circumstances 
this plant has undoubtedly some diuretic properties. 
Prof. S. A. Jones, of the University of Micingan, has 
shown that it will render alkaline nrine acid. I have 
not employed it, and cannot, therefore, judge of its 
value. 

Apis melUfica is considered by many homoeoijathio 
and by other physicians a remedy of great vahio in 
acute and chronic nephritis. Many cases are cited illus- 
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trative of its supposed utility, which I will not quote. 
I have, however, derived myself so little benefit from it, 
that I am not disposed to employ it in severe cases, 

Eu,unyvius Atropurpureus.—i)r. Win. H. Holcorabe, 
of New Orleans, describes several cases in which he nsed 
with perfect success euonymine, the alkaloid of euony- 
mu3 ("waUoo"). The first was that of a j'ouiig mao 
affected with clironic catarrh, dyspepsia, and sick head- 
aches. An attack of the latter culminated in a violent 
and prolonged convulsion, followed by stnpor and 
headache, lasting for sis hours. An examination of 
the urine showed it to be liighly albuminous, and that 
nephritis was fully developed. The patient was ti"eated 
for some time with helouias, corrosive sublimate, arsenic, 
auruni, the phosphate of strychnia, and iron, without 
auy radical improvement, the urine never being free 
from albumin, and the headache being in a more or 
less degree constant. The patient became emaciated 
and aneemic. 

Recent experiments with calomel, podophyllum, and 
enonymine having shown the latter to be the most 
valuable cholagogue of any of these, and considering in 
this particular case that a disordered condition of the 
liver had much to do with the nephritis, he determined 
to direct the treatment to the relief of the deranged 
hepatic functions, and prescribed euonymine three times 
daily. At the end of a week the albuminous urine and 
headaches had entirely disappeared ; same treatment 
continued. The euonymine was then suspended, when 
at the end of a week the albumin, nausea, and head- 
ache had all returned. Euonymine being resumed, the 
urine became normal in a few days, and has remained 
BO. This remedy was continued for several months, and 
effected a complete cure. 

In another patient, an adult male, who had snffered 
for more than a year from dyspepsia, depression of 
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spirits, and pains in the back and head, the urine was 
found to be highly alburainoua. No remedies which 
were administered, except strychnine, caused the al- 
bumin to disappear even for a short time. Euonjmine 
in two weeks brought about a complete disappearance 
of albumin, and in two months the patient's health 
was fully restored. 

Of course it would add to t!ie importance of these 
cases had the results of microscopic examinations, if 
made, been given ; but they are interesting in showing 
that the plant has valuable properties in certain condi- 
tions of nephritis. The great benefit derived from the 
administration of this remedy in these two cases (I have 
not known of its use in others) shows it to be worthy of 
further investigation and trial. The recovery of the 
first case of albuminuria — if dependent, as it often is, 
npou hepatic derangement — was probably effected by 
the restoration of the integrity of the functions of the 
liver; It is possible that the euonytnine may have re- 
lieved the nephritis by virtue of its tonic, astringent, or 
diuretic properties, or all combined. Euonymus atro- 
purpnreus has long been used, but mostly, I believe, 
by the eclectics. It is known to be a valuable chola- 
gogue and cathartic, operating without griping. It is 
also an antiperiodic and diuretic. The fiuid extract 
from the bark is a reliable preparation. 

I should regard the muriate of ammonia as perhaps 
the most valuable remedy in general stasis of the circa- 
lation of the liver, not dependent on structural changes, 
and, so far as the derangement of the kidneys depended 
upon deranged hepatic functions, calculated to be of 
great use. Its value in torpid conditions of the liver, 
jaundice, etc., has been too often shown to require from 
me any disquisition relative thereto. 

I have mentioned no remedies which have not been 
proved to be efficacious or curative. There are many 
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remedies, however, that are recommended on theoretical 
groauds. Accordiug to the law of cure claimed by the 
liomceopathic school, phosphorus should be, pai-ticu- 
larly in croui)OU3 nephritis, a valuable remedy, since 
we find that it causes hypertrophy, followed by con- 
traction of the liver, jaundice, diabetes, scanty albumi- 
nous urine, fatty degeneration of the liver and kidneys. 
The epithelia of the latter become swollen, granular, 
fatty, and finally are destroyed. This drug also pro- 
duces bloody urine, epithelial or granular casts, and 
sometimes a copious How of watery, colorless urine. 
This school claims that this remedy and arsenic shoold 
be potent in the treatment of nephritis, but I have not 
been able to find any records of cases treated with 
benefit by the former. 

Opium; in uriemic convulsions, is often employed with 
advantage. Prof. A. L. Loomis recommends hypoder- 
mic injections of half a grain or more of morphia, and 
the experience of others of the hypodermic use of mor- 
phia in convulsions has been favorable. Though I have 
known it to be successfully used, I am opposed to its 
use, in spite of the benefit it sometimes confers. Opium 
diminishes renal secretion, and like lead, interrupts the 
excretion of uric acid, and its administration even in 
Email doses often develops comatose symptoms. Never- 
theless, emergencies might occur when I would use it, in 
the absence of other available measures, unhesitatingly. 

In chloroform, I believe we have a remedy equally 
efficacious with and less objectionable than opium. 
The conditions of the heart in which chloroform cannot 
be administered should, however, be considered, nor 
must it be forgotten that in certain conditions of the 
kidney the use of amesthetics may be attended with 
danger {see p. 247). 

Pilocarpine. — Dr. Horrocks {Lancet, June 13, 1886) 
gives an account of a case of puerperal convulsions from 
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albuminnria occurring in Guy's pospital, snccesafiilly 
treated by pilocarpine ; the patient being a healthy 
primipara. When seven months pregnant very severe 
convulsions set in, occurring every fifteen minutes, and 
lasting three to ten minutes. Complete anuria. Ice- 
bags and purgatives were employed ; severity of the con- 
vulsions mitigated by chloroform ; face, body, and legs 
highly oedematous. The patient having been for a num- 
ber of hours unconscious, the subcutaneous injection of 
the hydrochlorate of pilocarpine was employed three 
times, the dose varying from one-fourth to oie-third of 
a grain. Each was followed by profuse sweating ; tem- 
peiuture was lowered, convulsions ceased, and urine se- 
creted, at first highly albuminous. The child was born 
dead. Mother's recovery was perfect. No depression 
occurred from the use of the drug, though Dr. Fordyce 
Barker has found this an objection to it. 

The ki/drate of choral can be resorted to with, I be- 
lieve, equal benefit in urasmic convulsions. Tyson ' 
highly recommends its use, and I myself have with great 
benefit used suppositories or rectal injections of it, the 
dose for a child being 10 to 30 grains. Five grains of the 
bromide of camphor may be added to the suppository. 

Bleeding from the arm, in convulsions, is recom- 
mended by the same author, who quotes Dr. Hiram Cor- 
son as having found it beneficial. Tyson says: "No 
one doubts the efficacy of bleeding in puerperal convul- 
Bious, and if puerperal convulsions are uriemic, as I be- 
lieve they mainly are, then bleeding should be of nse in 
Tiriemic convulsions of acute Bright's disease." The 
London Lancet, of November 10, 17, and 24, 1883, con- 
tains reports of cases by Drs. Crozier, Rowley De'Ath, 
and Bnrman, demonstrating in a striking manner the 
value of bleeding in puerperal convulsions. In some of 
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the cases reported, the coma or the convulsions were re- 
lieved before the operation was terminated ; in others, the 
urine, which contained a large percentage of albumin be- 
fore, became free from it shortly alter bleeding. I have not 
employed phlebotomy, but, under proper circumstances, 
should do so, did not other measures seem satisfactory. 
The following cases illustrate the efHcacy or action of 
some of the remedies and methods of treatment I have 
described in this chapter ; 

OiSK m.—Actiie Oroupotii yephritis ^nith Hi/drothorax. — December 
i, 1880, I saw, in consultation \vith her plijsician, a girl nine ye&n 
of age safferiiig from dropny, the result of scarlatina anginosa. Twanty- 
ORG daja had elapsed from the commencement of the disease. 

I found (Bdema pulmonum and extensive hydrothorai ; the face and 
eyelids were much swollen, the latter bo as almost to close the ejea. 
Severe ortbopnceo, and impossibilitj of lying down ; pulse small ; ex' 
tromities cold ; lii>s blue ; urine highly albuminous, very scaotj, 
dark and smoky, siwcifio gravity 1018 ; numerous blood corpnsclea 
and granular and epithelial costs. Prescribed calomel, one-tentli 
grain every three hours, and 5 drops ot B ten per cent, mixtora of 
pui'e nitric acid three times daily. 

December 5tb. — Passed 8 oz. urine ; respiration easier, 6tli. — 
Passed 22 oz. urine ; osdema ot lungs and face much better. As the 
mercury commenced to have a laistive effect, 1 ordered it given every 
two hours. 7tb. — Leas albumin ; 24 oz. urine of S, light color ; still 
improving; hydrothomK better, face ttotural. 8th. — Hydrothorai al- 
most gone 1 can lie down with ease ; the mercury to be given ever; 
three hours ; nitric acid continued. The urine was now secreted is 
abundance, and was of low specific gravity ; quantity moderate. 

The recovery was eventually complete ; otter the Hubsidence of the 
acute and dangerous conditions other remedies were employed, among 
them cantharides and iron. It was, however, more than two montha 
from the time I commenced the treatment before the olbomin bad. 
completely disappeored. ■ 

Cabb IV. — Acule Hemorrlingic Croitpoia NephritU from Cold. 
L , aged twenty months, who had been suffering from difficult den- 
tition, dtarrhiDa, and a severe cold affecting the nasal 
bmne, throat, and chest, suddenly (Januai; 2dj became 
abont the face and feet 
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There had lieen for several daja great languor and debUity. Urine 
wftB (oTuiii to be highly albuminous, npecifio grovitj 102J, very Bennty, 
and containing blood corpuscles, blood ood epithelial casts. Gave the 
2d trit. of corrosive sublimate, about 10 grains every hour, and iS of ft 
drop of pure nitric acid well diluted, three times a day. January 9d. 
—Not much change. 4th.— More urine, less albumin. 5th.— Urine 
much increased, lighter color. 6th. — Still improving, passes water now 
in normal quantities, no blood, speciflo gravity 1015. Prescribed the 
bichloride and cantbaridos, each in lO-grain dosen, the 2d trit., that is, 
1 port of the drug to about 10,000 sugar and milk, in alternation, an 
hour and a half to two houraaiiart. 9th. — Urine x>erfeetljnormaland 
so remained. As a precaution I continued the remedies, however, for 
sevcnil days. The skin during the attack was dty and onperspira- 
ble, and bod not the remedies brought about an improvement I should 
have iised the hot-air bath, though with hesitation, aa there was cere- 
bral irriUtioa from teething. 

CasbV.— ^c«/e CVoiifjoM JVgiAriVi« in on AiiuU, fii>nt Feeer and Ague. 

—October 31, 1877, I was called to attend C. F , aged thirty-one, 

who had bod daring the preceding summer severe fever and ague. 
He had been only partially cured, and for two weeks tiefore I saw Mm 
had Bufiered from cliillineHS, aching in bones, debility, headache, 
heavily coated tongne, loss of apjiotite, and constipation. The ohar- 
acteristic symptoms of bilious remittent fever at lost became mani- 
fest ; morning temj^erature, 100° ; evening, 101° ; severe nausea and 
vomiting ; nrine not albuminous, but scanty and high-colored. At 
the end of ten days the fever was gone, but an ineiplicable condition 
of inertia and exhaustion remained, with heavily coated tongue and 
complete anorexia. 

November l'2th he complained of violent naiwoa, and there was soma 
ffideraa of the eyelids ; conBiderahle pain over the kidneys ; urine 
scanty and smoky, and highly albuminous, with some epithelial casts; 
only 8 oz. passed in the preceding twenty-fonr honrs. As the hepatic 
functions had all the while been deranged, I gave 10 grains of calo- 
mel, followed the next morning by three teaspoonfuls of the natural 
Carlsba<1 (Sprudel) salts. Free catharsis was produced. I also pre- 
scribed 10 grains of a one per cent, tritnmtion of calomel to be given 
hourly, and ordered the hot-air bath to be used daily. 18th, — 6 oz. 
urine; B|)ecifio gmvity 1024; some blood corpuscles. As the bath 
})rodnced abundant sweating he felt no worse. Face mnch bloated. 
Podopbyllnm, est fl., to be given alternately with the bydiarg. 
ohlorid. mite an hour aiiart. 11th.— All symptoms better ; 6 oz. nrine 
(there had been very profnse sweating), less albumin, 15th. — Aa the 
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calomel was prodacing a IcoatiTe effect, I snbstitated the corroaive 
sublimate ; 16 ox. urine, do blood corpnBclea, less albttmin ; hot-air 
bath every other night. 18th.— 14 oz. urine ; nausea, headache, and 
cedema of the face gone. 20th. —Improving ; hot-air bath every 
fourth night; urine cibundant on the days the hot-air bath wtis nat 
used. The mercury and nitric acid were given TVithout intermission 
until December 12tb, when, as there had been tor three dajs tm en- 
tire absence of albumin, I pteacribed -^ grain ot areeoio three timc« 
daily, and the Carlsbad water in cathartic doses every morning. lion 
and quinine were afterward given. The gmtient has enjoyed, in dcotIt 
every respect, perfect health up to this time. 

Oabb VT. — AetiCe Crotipotn Nephrith, afler Scarlatina and Diphthe- 
ria. — Louise C , aged seven, on March 15, 1876, was seized willi 

malignant scarlatina. All the symptoms were severe, and, to add to 
the gravity of the case, in a few days an abundant diphtheritic exuda- 
tion formed in the throat and nasal canals ; there was at one time 
complete coma lasting twenty-four hours, and there seemed lo be, for 
several days, no chance of recovery. The scarlatina and diphtheria, 
however, in time improved, but the jointa became swollen, Jar^e sb- 
scesses formed in the neck, there was ulceration ot both ears, and the 
renal functions became impaired, April 7th the urine becoming scantr 
and loaded with albumin ; (Edema pnlmonnm and hydrolhorax to a 
moderate eitent soon supervened, and cedema of face and lids ; the 
urine was, however, secreted in sufficient quantities to rehere the eiye- 
tem somewhat (6 oz. in twenty-four hours). 

I gave calomel, the lat trituration (that is, 1 part to 90 of sngar 
of milk), 10 grains every two hours, and 5 drops of a ten per cent, 
dilntion of nitric acid, three times doily, and in five days the oedema 
had gone, and S oz. of urine were voided. The hot-air bath was em- 
ployed daily. I administered calomel in this case, because I have 
found it of especial value in albuminuria where there were serous e^- 
sions. These two remedies brought about an entire subsidence of the 
renal symptoms, eicept of the albumin, which persisted in consider- 
able quantities for a long time. 

I find, for instance, that from the 2Gth of April to the 2Gtb of May 
(the forty-first to the seventieth day of the diaeaae) the average spe- 
cific gravity was about 1011, being secreted in sufficient quantittea; 
there wore a very few granular and hyaline casts. No remedies which 
I administered, beyond a certain point, produced any effect in dimin- 
ishing the albumin ; corrosive sublimate, arsenic, and apis were all 
used. Regarding the pathological condition to be one of debility of 
the renal circulation, I administered chloride of iron and cantharidwb j 
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Trlth the effect of arreBtiitg the secretion of albmnin in six or seren 

Care YIl.—Aeirte Croiipous Nephrilis after Scarlatina.— D. F , 

aged twt'Ive. Had a severe ntiack of acarlatina angiuosa, followed bf 
(Edema of face and limbs, nnnsea, and scantj urine, which wbb highly 
albnminons, and waa fonnd to contain blood corpnscles and epithelial 
and blood casts. The administration of corrosive sublimate, 2d tritu- 
ration (that is, about 1 part to 10,000), in 10 grain doBOB an hour or two 
aparl, ropidlj brought about a normal condition of the urine and 
kidneys. 

Case Vill.' — Acute Croupoug Ifephrilis, icilh Attvria/or tkirly/our 

Tioun, /oUoiring Diphtieria.—'KB.ie M , aged ten, was taken with 

severe diphtheria, the case being the worst I liave jet known to recover. 
The details are unnecesaarv, but, at the end of twenty-four days, the 
membrane Imd wholly disappeared from the air-paiisagea, throat, and 
nose. About this timo I deteot^^d albumin, for which I had been anx- 
iously on the watch, in the urine. It first made its appearance in 
Bumll quantities, but boou became abundant. This was soon fallowed 
by severe nausea, tile result of nrtBouc poisoning and partial anuria. 
Some blood corpuscles and hyaline and epithelial casts were fonnd in 
the urine, which was of high specific gravity. In order to relieve the 
kidneys as much as possible from their work of eicrotiou, I resorted 
to Bonchetti's hot-air bath, which produced jirofnse sweating. This 
was used two nights in succession. Internally I administered the 2d 
trit. of corrosive sublimate, in alternation with cantharides, half on 
hour apart. 

In about a week the albumin had wholly disappeared, and the urine 
had become quite normal. 

Convalescence now proceeded rapidly. November 26th she was re- 
moved to another room, which from the arrangement of the doors and 
windows, admitted draughts. The neit day I found my jialient very 
restless and with oocasioual labored breathing ; the pulse was irreg- 
ular and somewhat tense ; the hesirt was intermittent, its action 
labored, and occasionally there wos a puUua dierotnt, and the next day 
the secretion of urine became suddouly arrealed. I attributed these 
untoward evento to ' ' eotching cold," as the weather had suddenly be- 
come very cold. 

Nausea once more set in, with violent retching, and at I a.m. No- 
vember 29th, I was informed that the child was very low. On arriv- 

' From ■ paper on Diphtheria, rsad before tha New York Medico-Chirur- 
gical Society, February, 1670. 
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ing, I fonsd mj patient cold, lirid, and gtuinng for breath. An ex- 
aminntion of the heart disclosed the eusteoce of pericardial effusion, 
the area of dnlnesa was increased, the VEiIvuIar soimda muffled, and 
tlie pulse feeble, iuteimittiug, aud dicrotic 

2fb urina had been pataedfor thirty-four hour*. I had, upon the su- 
peirection of the new conditioBS of November 26th, cununenced the 
admiiiietmtiou of digitalis gtt. ij., and calomel, lOgrainRof the 1st trit, 
half an hour apart, 

I now ]HT>ceeded to give every hour a mixture, each doae of which 
contained apirita nitric ether, gtt. jy.; wine of squills, gtt. lij., and 
tinct. digitalis, gtt. iiji'. 

The nine of squills I hesitated to give, as its effect upon the kldnej 
is irritating, and acute iuflonimatiou eitisted, but thought the neces- 
sity of obtainiug relief from the dropsical effusiou by diuresis to pre- 
dominate over this objection. The condition of the heart precluded 
the employment of the hot air bath. 

To relieve the sinkiug energies and intense prostration, I adnunis- 
tered, from time to time, the compound spirits sf ether, brandy, and 
ammonia. The effect of the diuretic mixture was beneficial, as in two 
or three hom'a the child passed aboat 6 oz. of orine, the first she 
had voided in thiily-six hours. The misture of stiuilla, digitalis, and 
nitrio ether was continued in olteiiiatian with calomel the remainder 
of the day. At S p.m. she jmsaed about 4 oz. more of urine. The 
action of the heart remained about the same, though there was lesa. 
eihaustion. This bat condition became olarming at night, howorer, 
and so critical was the child's condition that the presence of a physi- 
cian was required all night. The nest morning she passed again about 
6 oz. of urine, which, like that of the day previous, was highly albu- 
minous, and in the evening 4 oz. more. 

The action of the heart was better, but still very bad ; the water in 
the i)ericardial sac had, however, disappeared. The extremities were 
cold, but the dyspncea was somewhat better. I was aniious, in some 
ninnnar, to relieve the system of the aqueous elements which the kid- 
neys were nnalile to separate, and determined to try the effects of 
jaboraiidi, hoping to obtain copious diaphoresis. I commenced giv- 
ing 10-drop doses of the fluid extract in alternation with calomel, an 
hour aiiart, gradually increasing the dose to from 16 to 20 drops, until 
the child took in twenty-four hours nearly half an ounce, 

■ S. Spiritns Bctheris nitriei Jlj. 

ADBiiBoillie |Ua. 

Tinot. digitalla Sea. 

M, Dose, 30 drope. 
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I did not administer these masBivo dosea withoat thoronghlj tAkiog 
into conHiderotion the tendency of the drug to produce proatratioit, 
and I watohed nairowlj (or &ay monifeatatioa of dt^pressioo. Not only 
did it produce no poisonoos or dejiressing Bjmptoins, but, to my sar- 
priae, produced not the slightest diaphoretio or eialogogne effect. 
The inertnesa of the drug in tliis ease is lo me still unaccouiitable, as 
I believe the preporolion used was perfectly reliable. Keeping in mind 
these two cardinal )>oints, to relieve the nephritis ajul to support the 
muscular jHiwer of the heart, I determined to adminiater con'oaive 
sublimate, 10 grains of ft trituration containing 1 port in 10,000, and 
tinct. digitalis gtt. ij., half an hour apart. My course was rewarded by 
an increased flow of nrine, in whiirh I found for the lirat time an eitcess 
of urates over the albumin, which was still abundant. 

Finally, from the moment of the profuse dei>oeit of urates the albu- 
min began to diminish, and in a short time had quite disappeared, and 
there was an abundant secretion of urine. 

There was no further disturbance of the kidneys, but December Gth, 
when everytliiug as regards them had become normal, an apoplectio 
stroke occurred, producing blindness of the left eye and ejitire loas of 
powor of the left leg and arm. 

Case IX, — Acute ffemorrfiagia Oroupout Nephrilis, vilh Urremie Con- 
rulsions. — Was called by her physician, in February, 1882, to see 0. 
O , aged fourteen. Bhe had had scarlatina anginosa with diph- 
theria, followed by nephritis with diminution of urine, severe convul- 
siona, and finaUy complete anuria. During the last convulsion, and 
the day before I saw her, the physician had used a hypodermic injec- 
tion of i gr. of mor]ihine, which seemed to shorten its duration. I 
advised the hot-air bath daily, a milk diet, and 10 grains of the 2d 
tritnration of bichloride = iifiTii grain, allemately with similar doses 
of contharides, half an hour apart. 

In twelve hours there was some urine passed. The urine last possotl 
I found to be highly albuminous, and to contain blood corpuscles iu 
large number, leucocytes, numerous blood, epithelial, and granular 
casts, and pus corpuscles. At the end of twelve hours, in Eiddition to 
the two above remedies, the diuretic mixture of aijuiUs, digitalis, and 
spirits of nitrie ether was given three times doily. These were the 
essential features of treatment, which were followed by an increased 
flow of urine and a diminution of abnormal elements in it There 
were no more convulsions. Secale, iron, arsenic, and quinine were 
afterward given with benefit. It was more than two months before 
the albumin, epithelia from the tubules, pus, etc., hod entirely disap- 
peared. 



CHAPTER XXn. 



TREATMENT OF OHEONIO NEPHBTTIS. 

It seems unnecessary, as it is almost impossible, to 
make the treatment of each form of nephritis the sub- 
ject of individual consideration, on the theory that 
there is any great difference in the character of the rem- 
edies in use or in their mode of employment. The 
chapter on the treatment of acute nephritis compre- 
hends that of acute interstitial and acute croupoaa 
nephritis, though the former we seldom have to deal 
with. The same principles and remedies which are ap- 
plicable to the acute, are appropriate to the chronic form. 
StUl, in the latter there are measures and remedies not 
applicable nor of use in acute nephritis, and as in the 
chronic forms there are differences in the treatment re- 
quired, it is essential that different chapters should be 
devoted to them. 

An important general distinction in the selection of 
remedies in acute and chronic nephritis, is that whereas 
a certain class of irritant and stimulating diuretics, as 
squills, iron, cantharides, turpentine, etc., are some- 
times not only useless but dangerous in acute inflam- 
mation and recent congestion of the kidneys, in propor- 
tion as these conditions recede from an acute or recent 
character, they will be found appropriate and service- 
able. 

That even both chronic croupous and interstitial ne- 
phritis are sometimes cured (or recover), there is no 
doubt. Naturally the grades and conditions of chronic 
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nephritis are nnmeronB. VHien the epithelia of a large 
portion of the convoluted tubules are fattj-, waxy, des- 
quamated, ami tbeii" places supplied by eiidothelia ; the 
functions of the tufts irrevocably destroyed by thicken- 
ing of their connective tissue, aud the capsules filled 
with albuminous and indififerent material ; when the 
blood-vessels have undergone extensive waxy changes, 
or many of them have become obliterated ; and the 
tubules are destroyed and replaced by thickened con- 
nective tissue, or the whole kidney is shrunk or per- 
manently enlarged, of course a restoration to health, is 
not to be sought. 

Still, there are very many cases of croupoua and in- 
terstitial nephritis in which, although the rational 
symptoms, as dropsy, headaclie, epistaxis, convulsions, 
etc., seem to indicate extensive and permanent organic 
changes in the kidney, we may liave no evidence that 
more than a limited portion of the interstitial and 
secreting structures is affected ; or the clianges may be 
of such recent occurrence as to justify a hope and an 
attempt to eradicate them. At all events, unless it be 
clearly evident that extensive organic changes exist, or 
unless other complications and constitutional conditions 
militate against the possibility of recovery, a cure is 
always to be hoped for and essayed. 




CHAPTER XXHL 

THEATMBNT OF CHEONIC INTEESTmAL NEPHEITia 

Though many of the same remedies and measures of 
treatment apply equally in chronic croupous and 
chronic interstitial nephritis, etill there are differences 
required, often of an essential and vital character. 

As I have said, cases of chronic interstitial nephritis are 
cured or recover, but in attempting to accomplish a cure, 
the practitioner will err if he rely solely upon the wise 
and appropriate selection of drugs. It will be forlunate 
if his patient be so situated that he can have the advan- 
tage of rest, mentally and bodily. The influence of the 
latter has been shown to be of the greatest value in 
diminishing albuminous exudation from the kidneys. 
If fatiguing avocations, physical or mental, must be 
pursued, and those, too, in the trying and variable cli- 
mate of the temperate zones, comparatively little can be 
accomplished. 

The patient must not only be able to remain indoors 
if necessary, but if the albuminous exudations do not 
clear up with the appropriate treatment, much benefit 
will sometimes be derived by keeping him in bed for 
several days until it do, if it can be made to disappear ; 
and the same measure should be resorted to at once, 
again, upon the recnrrence of albuminuria. Fatiguing 
exercise must always be avoided, and even moderate 
muscular exercise sometimes does harm. 

Such pregnant causes of interstitial nephritis are at- 
mospheric influences and damp cold — the most frequent. 
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indeed — that, in unfavorable seasons of the year, it 
might be important for the patient to have recourse to a 
Southern climate. In oui- own country we have in South 
Carolina, Georgia, and Florida an equable climate, with 
warm, djyair; while to those who are benefited more 
especially by sea air, Nassau and Bermuda are accept- 
able. A dry and even climate is always to be desired. 
On the Continent, the Mediterranean coast has many 
advantages. MeuCone is mild and sedative ; Nice less 
so ; Cannes and Hyfires are less variable and warmer 
than Nice. There are many towns along the Riviera 
wliich are more or less good ; as San Remo, Monte 
Carlo, Bordighei-a, etc. In Prance, Biarritz, on the 
Bay of Biscay, has many advantages as a winter re- 
sort, such as good hotels, pleasant drives and surround- 
ings, and a warm, sunny exposure. Arcaclion, situated 
on a large basin or lake communicating with the Bay 
of Biscay, about an hour's distance from Boi-deaux, is 
a favorite winter resort ; its climate is very much lilte 
that of Biarritz, but it is more sheltered. It is on a vast 
sandy plain, of which a great part is thickly wooded 
with pine.' The accommodations as a winter resort are 
excellent. Pan is not desirable, though the temperature 
and equability recommend it. as there is too much rain. 
Amelie-les-Bains, the most eastern of the Pyrenean, and 
indeed of the French winter resorts, situated near Per- 
pignaji and the Gulf of Lyons, enjoys an equable, mild 
temperature, and there is but little rain, and, as in Pan, 
when it occurs there is but very little sense of humidity. 
It is very well protected from the north by tlie chain of 
theCanigou. The climate is sedative. Egypt possesses, 
perhaps, the greatest advantages; the absence of hu- 
midity in the winter, the equal, warm temperature, and 
the invigorating qualities of the air, make it a most 
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desirable winter reBort. Algiers may also be recom- 
inendtid on the same grounds, though less desirable 
than Upper Egypt. Rome and Naples possess very 
great advantages aa winter resorts, in chronic nephritis, 
as regards warmth and equaijility of temperatore and 
comforts of living. Madeira and Malaga are excellent 
as winter climates, but the latter is lacking greatly in 
cotnforts, cleanliness, and modem hygienic appliances. 
Somu constitntions will be most benefited by iiitt-nse 
heat, and will lind tropical climates advantageous. Per 
contra, ])atients who are comfortably situated at home 
should not be sent away unless the accessories of good 
rooms, nursing, food, etc., can be had. I am familiar 
with many places of health resort upon the Continent, 
and I have never seen medical astuteness more at fault 
than in sending patients in advanced stages of various 
diseases to climates and springs indifferently suited to 
their cases — living in cramped apartments, and with in- 
different nursing and care. Often the patient wanders 
about fi'om one station to another in the vain hope of 
finding relief, becoming an object of commiseration to 
others and obtaining more injury than benefit. 

Silk, or all wool undergarments, of various thick- 
nesses, according to the seasons, should be worn next 
the skin the entire year. 

Dietetic Measures. — These are of great importance. 
Many physicians limit the amount, and almost prohibit 
the use, of highly nitrogenized food, on the theory, 1 
suppose, that more uric acid must not be allowed to 
form than can be eliminated ; the danger of ura>mio 
poisoning being thereby increased. It is well known 
that in interstitial nephritis the amount of uric acid ex- 
creted is diminished, that of urea often remaining nor- 
mal. Undoubtedly, the danger of uremic poisoning 
would be increased by imposing upon the system more 
nitrogenous food than could be thoroughly assimilated. 
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leading to the formation of more uric acid than the 
kidneys could excrete. Still, it ia of great importance 
that the waste of albumin going on nearly all the time 
—the lo38 of dried albumin in twenty-four hours amount- 
ing sometimes (in croupous nephritis), according to Br. 
Hasall, to 310 grains, equal to 10 oz. of blood — should 
be compensated for, and that such food should be taken 
aa would supply the albuminous waste and at the same 
time not overload the system with the products of im- 
perfect assimilation. It must, however, be remembered 
tliat in interstitial nephritis the loss of albumin ia usu- 
ally small, never ao great as in croupous nephritis, and 
less albuminous food seems to be required. Certainly, 
in chronic interstitial nephritis the tendency to uTEemic 
accidents is perceptibly increased by a free indulgence 
in animal food. I have found, in the case particularly 
of a gentleman of apoplectic habit, who had been a free 
liver, and had sutlered intensely with ursemic headaches, 
and who afterward died from apoplexy, that a purely 
milk diet was followed by a better state of the system 
than any I had before adopted ; the effect as regards 
the albuminona exudation was also favorable. 

"When I employ tliia diet in adults I allow bnt little 
of other food, and that mostly farinaceous, bat have the 
patient take several quarts of milk daily. It ia remarka- 
ble how well the strength of an adult can sometimes be 
maintained by tills diet. Koumyas I have foond a good 
article of food, and it isgenerally agreeable ; it has some- 
times t lie effect of allaying nausea. Unfortunately, how- 
ever, the appetite is usually so indifferent, if not absent, 
and nausea sometimes so troublesome, that the patient 
cannot take sufficient food. 

The amount of animal food mnst depend upon its 
effect upon the patient's system and upon his condition. 
I have found cases where there were no nrjeniic symp- 
toms nor headaches, and where the assimilative powers 
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seemed nnlmpaired, benefited by a liberal diet of beef, 
mutton, etc., while others could take no nitrogenized 
food stronger titan chicken, game, veal, oystei-s, eggs, 
fish, etc. This latter can be eaten freely. Fruit, vege- 
tables, etc., so far as the kidneys are concerned, are 
unobjectionable. Skimmed milk is nonriahing and tv- 
freshing, easily assimilable, and does much to supply 
the loss of albumin. 

Certain alcoholic beverages are sometimes well borne, 
and do much toward stimulating the depressed energies 
and limiting the waste of tissues. Only certain kinds, 
however, should be taken ; malt liquors are injurions ; 
Bpirits, as brandy and whiskey, are not usually well 
suited to nephritic inflammation. The best alcoholic 
beverages are those containing a moderate percentage of 
alcohol, say five to eight per cent., as light Rhine 
wines and light claret ; the astringent properties of the 
latter are advantageous. St. Estephe, when the genuine 
wine can be obtained, is considered in anjemic condi- 
tions one of the most tonic of the Bordeaux wines ; it 
contains about ten per cent, of alcohol. Some of the 
Hungarian wines, notably Carlowitz, are also of great 
value where there is much aniemia. Burgundies are 
too stimulating, A glass of very dry champagne occa- 
sionally may be found to improve the appetite and 
diminish nausea. 

The hot-air or vapor bath, or the wet sheet, as de- 
scribed on page 164, should be employed frequently ; 
where it is accessible the Russian vapor bath may be 
resorted to. Neither the hot-air, Russian vapor, nor 
Turkish bath should, however, be employed, unless 
with great caution, when there is great prostration, or 
the action of the heart is very feeble, or in case of fatty 
degeneration, or other serious organic trouble or severe 
functional disorder of the heart. In adranced cases of 
nephritis these baths are less useful. Jaborandi or pilo- 
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carpin, where diaphoresis is necessary and the nse of 
the baths is not expedient, may be given. 

As regards the curability of chronic interstitial 
nephritis, and as to what may he accomplished by 
treatment, I maintain that it may often be cured, if 
early recognized and properly treated, if the patient's 
constitution be good and the organic changes be not 
too extensive and advanced. Of this I have in my own 
practice positive proofs. Much sometimes, of conrse, 
depends upon the causology. The nephritis cansed by 
and accompanying cystitis, even if of a severe character, 
almost always subsides with the cystitis. The micro- 
scope will show all the evidence of organic changes in 
the kidney, as casts, epithelia from the pelvis and the 
iubuli conlorti, but with the cure of the cystitis all the 
phenomena of nephritic inflammation will entirely dis- 
appear ; permanently, so far as the word can be applied 
to recovery from disease, a fact which certainly shows 
that chronic nephritis may recover. And if after cysti- 
tis, why not after other causes ) 

But excluding the matter of curability, a proper un- 
derstanding of this form ot nephritis may, under favora- 
ble circumstances and in many forma of it, prolong life 
almost indefinitely. I have cases of it under my care 
now, some of which have existed for several years, with 
occasional albuminuria, and where a fair degree of 
health is enjoyed ; and other cases without albuminuria, 
where as yet the health is but little impaired. There 
are cases, however, which, even when recognized in their 
very inception, are destined to run their fell course, 
rapidly and unsubdued, and almost unalleviated by the 
resources of medicine, even when it is in the power of 
the patient to resort to every suitable measure. 

Cask X.— For example, E. B , aged thirty-nine, who had been a 

long time under my care, His constitntion was poor; there was con- 
Bumptioa in the family ; he himself possessed a Teiy robust frame, 
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bnt had alwajH been a high lirer. He hod been engaged for eererol 
years in arduous aad HQcceasfnl busiaess, and liod become macb ex- 
hausted, ajid saffeted from aleeplessneHs. In the spring of 1881 be 
took a mn across the Atlantic, the entire trip extending over a period 
of about five weeks. The weather had been cold and inclement on sea 
and on laud, and he coutracted at the commencement of the voyage s 
severe cold, producing more or leaa chilliness, fever, aching, etc, the 
effects of which lasted during his entire absence. I saw hinj od Ule 
daj of hia return, the last of Moy, and found him suffering from nanaea, 
weakness, and loss of appetite. On examining the urine, I recognized 
the eidsteuce of mild interstitial nephritis with albuminuria. Freriotu 
to his departure I am sure the kidneys were healthy, as I woa inclined 
to refer many of his symptoms to some deruugement of those orgaoB, 
and made several microscopic examinations of the urine. I ordered 
him nt once to bed, where he was kept nearly a mooth, the hot-ftii batli 
was used, and a diet of milk, broths, fruit, etc., adopted. 

The case seemed so mild that I was hopeful of favora- 
ble results ; but the treatment made but little impres- 
sion upon his condition ; violent nrfemic headaches, 
great debility, nosebleed, etc., manifested themselves 
after a time, and he died in a comatose condition, in 
March, 1862. An autopsy was made, which confirmed 
my diagnosis, which was interstitial nephritis with cii*- 
rhosis. There was also considerable atheroma of the 
cerebral arteries. 

I suppose this nephritis had existed about a, month 
before it was detected. There was at no time much al- 
bumin, and only a very few casts, and those hyaline ; a 
few pus corpuscles and epithelia from the convoluted 
tubules were always to be found. The course of this 
disease was somewhat rapid, but I considered its refrac- 
tory, precipitate character in a great degree due to the 
unfortunate constitution of the patient. 

A similar case (Case XI.), not recognized so promptly 
as the preceding, and apparently more unpromising, oc- 
curring in a young lady of exceptionally good constitu- 
tion, which will be given further on, was entirely cored. 
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I have found calomel especially suited to the intersti- 
tial changes which occur in early stages, without refer- 
ence to other conditions and complications. 

Some reasons for its suitability I have already en- 
deavored to give, together with the manner of its ad- 
ministration (see pp. 187-8). In cirrhosis perhaps it is 
useless, except in preventing new growth and recur- 
rence. And here I would say, that to cure interstitial 
nephritis it must be recognized before cirrhosis is estab- 
ItsJied. I usually give C to 10 grains every three or four 
hours of the 1st or a one per cent, trituration, or per- 
haps of a preparation of 1 part to 1,(XMJ, sometimes giv- 
ing cantharides in the same doses in alternation with it, 
two or tlu'ee hours apart. Of course, if the nephritis 
have existed a considerable time, with albuminuria, and 
there are evidences of considerable affection of the par- 
enchymatous and interstitial tissues, with hypertrophy 
of the heart, perhaps the idea of a cure can hardly be 
entertained. The utility of this remedy in one instance 
out of a number is shown by 

Oabb XT. (referred to above). — L. E , a yoimg Indy 8iit«on yean 

of age, whose own conatitution was not oaly oxcelloat, bat whoee parents 
and grandi>arentB liad similar constitutions, was placed ondcr my core 
December 17, 1877. For at least two months she had been suffering 
from extreme laasitnde, intense and intractable headaches, nausea, and 
nerroitfnieHB ; complexion sallow and tnrbid. She had been my patient 
from infancy, and as she had been snbject to somewhat similar head- 
aches from indigestion, I did not at flrxt think her present attaoka 
came from the kidneys, and made no oxamiDatioD of the urine ; the 
existence, however, of some otdema of the eyelids a few days later, led 
mo to do BO. I found it albuminous, and to contain some pus coipua- 
olea and epithelia from the convoluted and straight tnbnles. Thi>re 
was polyuria, about fifty per cent, more of urine being pawted than 
usual : specific gravity 1012. Action of tiie heart too forcible, and 
pnlso tense. 

She WHS kept in bed and the hit-oir both was employed doily. 
Diet fuinaoeooB — fruit, milk, chiaken-brotbi, eto. The hydrarg. chia- 
ride mite, ten giaina of a one per cent. tritontioD, ma given aveiy 
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three honn, and 6 drops of a ten per cent, mixtore of nitric ami 
twice a day. Under tlie influence of tlie sweating; and other treatmant 
the amount of urine dimiuiulied and became lesa alliuminoits. IMet 
to coDsist of aaimftl broths, chicken, frnits, skim-milk, eggs ; light 
claret and St, Galmier water (one of the best luttaial table miters, I 
think, obtaiiiable here) were allowed. At the end of a week, fearing 
Bome constitutional disturbance, as catharsis or the specific eflfects of 
calomel, I substituted (or it the ki/drarg. ayrrmiti. ehionil., giving 10 
grains of a trituration of 1 part to 500 of sugar of milk, and ordered 
the hot-air baths ou alternate nights. By the middle of Febnuu; the 
albnmiii, headaches, and uriemic sjmptoms had disappeared. Allowed 
her to sit up, but not to walk about the room much, and to bare game 
and oysters, chicken and tnrkej ; the hot-air bath to be given everj 
five dajB. The middle of Moruh she was apparently well, but weak. 
In February there were oocsEionollj hyaline casts, pus corpuscles, and 
kidney epithelia ; these were found, though in diminished nombeiB, 
upon every examination, the casts finally disappearing. Her health did 
not seem in every way, however, quite restored till April, and I did not 
allow her to go out until the middle of the month. From this time 
uutil February, 1879, her health continued perfectly good and she 
gained fle»h and color, when getting chilled from skating the kidneys 
again became affected. This time the affection was at once detected, 
the same treatment was resorted to as before, and a more rapid cnue 
was brought about. Her health has been since then remarkably good, 
and up to this time (December, IfiSlii no signs of a return of the 
trouble have been manifest nor does a mioroscopical examination of 
the urine show the existeuce of anything abnormal.' 

■March 15th of this year (188,3)1 found tbn same patient to be suffering 
from an attack of nepbritis similar to the first oue, tlie rational armploms 
and the phenomena presented by microscopical and cLemioal analysis Iwing 
almost identical. B1i« hul been leading during the winter, which was a 
wry severe one, a life of excessive fatigue in tlie Ray of looial dissipation, 
anil hod become very much ran down. While the nephritis was at ita 
height, the treatment ttds essentially the same ax that of the first attack. 
After the more severe symptoms had disappeared, and simple albuminuria 
alone remained, with symptoms of very mild nephritis, glonoine gtL riiti 
four times daily, and IhB muriate of iron weru giviin, with the effect, appar- 
ently, of bringing aboot restoration of health. It wna not, however, until 
the latter part of Jooe that I considered this oonsummalion to be efleoted, 
Since then to the present time (October lat), she has been perfectly welL 
A» a matter uf course, the nepbrilia in neither attack could have gone aa tar 
U to lead to cirrhoda. 
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The cure in this caao seemB clear. That thia case was one of inter- 
stitial nepliritiB is evident from the rational aymptoniR, as the poljiiria 
and low speeiflo gravity of the urine, persistent headaches, compara- 
tive absence of nausea, slight cedema onlj.of ejelids, the gradual and 
imperceptible development in the first attack without anj astdgnable 
cause, the intermittent albuminuria and the phenomena discernible hy 
the microscojie. It was the " primitive chronic interstitial nephritis," 
HO designated hj Charcot, the form which may exist unpeiceiTed until 
its magnitude is auch as to be beyond csontrol — 

" malum qua noti aliud ttioHm v&am ; 

MMlitale viget, virit que adyuirit fundo" 

— sometimes existing without apparent deteriotation of the health, and 
recognized only in making a diagnosis of other diseases, as of the eye 
or heart. The case of the previons patient was one in which I hoped 
for recovery ; the nephritis was distinctly attributable to cold, and, as 
I had reason to know, had not existed more than six weeks before it 
was discovered. The two cases were remarkably alike in all their 
features as regards the oonditious of the urine, headaches, debility, 
nervous initability, etc. The treatment was nearly identical, the dif- 
ference of the result probably being the constitutions and agea of the 
patients. 

I am not able, of course, to say exactly how long the nephritis had 
existed in Oosa XI. before my discovery of it, but I think from the ra- 
tional symptoms that it must hkve had on existence of two to three 
months. 

Gahb X il — Chronia InterstiCial Nephritig viUhoul Albuminuria. — Mr. 

X , aged fifty-eight, a professor who had been for several years 

overworked, consulted me in May, 1881. lie suffered from insomnia, 
dyspepsia, constipation, and severe congestion in cervico-oecipitai re- 
gion ; it was also a cose of ''brain fog." Rest, several applications of 
the thermo-cantery, the bromides, phosjiliide of zinc, strychnia, etc., 
in time brought about great relief. Examination of the urine showed 
occasionally a hyaline cost, always epithelia from the convoluted and 
sometimes from the straight tubules of the kidney, and pus corpus- 
cles, and osnally considerable oxalate of lime. There was some 
polyuria. 

He passed the months of July, August, and September at the 
seaside and in the Adirondacks, and returned very much better in 
every way except the kidneys. In these I found no change. He was, 
however, bj do means cured of his other complaints, and was obliged 
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to relinqniah a large portion of his professional duties. A constant 
improvement in his beBltb went on, and with it the condition of the 
kidneys improved. Great care had beon taken in his diet : aoimai 
food in moderation had, however, l)eeii allowed once daily, and tbe 
Turkish and Kaseian vapor baths resorted to twice a week. In 1882 
be passed the months of February and March in South Coi'oliua and 
Florida. On his return he took at various times arsenic, nitric acid, 
etc., and continued the baths. In July, he went to Bourboulo, Franc«. 
These n'alers are thermal, arsenical, and alkaline, containing the 
chloride and bicarbonate of soda. Tbey are situated at an elevation of 
two thousand five hundred feot, and as the urine often contained too 
m.uch uric acid, seemed to be vety well suited to the case. He took 
these waters a month, and then xxisseil a mouth in the Eogadine. 

In October he seemed perfectly well, but tbe mine invariably 
showed epitbelia from the kidnijys with pua corpuscles, though fewer 
than formerly. He has been able to work as usual this winter.' 
Every possible attention haa been paid to hygienic conditions, and the 
baths continued. In January, February, and March, 1883, the urine 
was found to be absolutely free from eveiything abnormal, so far as 
anything pertained to the kidneys, nud I believe they ore in a healthy 
condition. I never found the slightest trace of albumin in this pa- 
tient's arins but npon one examination, and in such minute tinantity 
then, Tanret's test showing the faintest possible eload, that 1 did not 
consider it significant. Now I believe that could the kidneys of this 
patient be examined microscopically organic changes would be found, 
OB perhaps loss of some epithelia and their replacement by endotho- 
lio, slight thickening of some portions of connective tissue, etc.; 
nevertheless I think the iuflammatoty process Las been at tbe end of 
two years arrested^" cured," perhajis I may say. 

The father of this gentleman bad died, three years be- 
fore, of chronic cronpous nephritis, and I believe tbe 
recognition of this case in its inception, and tbe re- 
course to proper measnres, prevented tbe development 
of a grave and intractable interstitial nephritis. I am 
not able to attribute the accompHsbment of any great 
benefit to any one remedy. Tbe circumstance of big 
being able and willing to resort to any coarse recom- 
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mended by me was, however, of material benefit in the 
treatment. It may be that the kidneys got well pari 
passu with the cure and improvement of the rest of bis 
system. The constitution of this patient was remarka- 
bly good. Equal success, however, lias by no means 
always followed even the early discovery of mild inter- 
stitial nephritis, although albumin might be abaent, as 
other cases of a light form have resisted treatment ; 
nevertheless, I believe that when the constitution ia 
good, the case is recognized at an early period, and 
there exists every advantage necessary to treatment, 
recovery may be hoped for. And it is upon the early 
discovery of the nephritis that the opportunity of effect- 
ing a cure most depends. I believe that the tendency 
of many mild cases of nephritis in healthy subjects is 
toward recovery if other derangements of the health 
disappear; I have often known such cases to recover 
without treatment of them. The usually mild nephritis 
without albuminuria, which is ordinarily present in 
phthisis, would almost always disappear if the latter 
recovered. The interstitial nephritis arising from cys- 
titis usually disappears with the cure of the latter. 
And as in^ammations recover entirely in other organs, 
why should it be considered almost as a rule that inter- 
stitial nephritis cannot he cured i or perhaps I should 
say, recover^ It is not always an affair of nephritis — it 
is also a matter of concomitant conditions, such as the 
amonnt of inflammation, time of its existence, constitu- 
tion of the patient, and the opportunities of employing 
the most suitable means of cure. 

The corrosive chloride of mercury, though it is un- 
doubtedly more suited to croupous nephritis, wilt some- 
times be found more useful than calomel in interstitial 
nephritis ; it may be that in those cases that it helps the 
affection of the epithelia predominates. At all events, 
I have found it useful in some cases where the latter 
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remedy did not prove so. When the coudition of cir- 
rhosis 13 reached, neither of these i-emedies is capable 
of relieving it, but it must bn considered that even in cir- 
rhosis there are frequently recurring and, indeed, some- 
times constantly existing acute conditions, and if estab- 
lished organic pathological conditions are not benefited, 
further inroads may be prevented and fresh inflamma- 
tions arrested. 

The iodide qf potassium would seem, on account of its 
known diuretic and resolvent properties, to be likely to 
be of use in many conditions of interstitial nephritis. 
That it often produces "absorption of inflammatory off u- 
sions and inflammatory thickening of organs" (Ringer) 
is conceded, but except in those cases of nephritis due 
to the causology I shall mention, I have not found it of 
very great value, except by virtue of its diuretic prop- 
erties, and those cases could have been helped as well by- 
other remedies. 

Bartels says : " Starting on the supposition that, 
whatever preconceived opinion we may entertain of the 
•nature of the process of renal contraction, we mast 
admit that in every instance we have to deal with a 
growth of interstitial connective tissue which exercises 
a prejudicial effect upon the true glandular cells, I 
aimed to restrain this process of proliferation, and with 
this intent turned my attention to the employment of 
iodide of potassium. This substance recommends itself 
to US in so many cases of hyperplastic connective tissue 
growth that it appeared to me to deserve more coufi- 
dence than any other medicament in this particular af- 
fection likewise. / give iodide of potassium, tn solu- 
tion, to the extent of 1.5 to 3 grammes {from 20 fo 30 
grains) daily, and continue the use of litis salt for an 
iTidefinite period, and I can assure my readers that I 
have never seen any prejndicial effects from the use of 
this substance taken uninterruptedly for many months. 
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As to any direct inflaence of the drug upon the quantity 
or quality of the uiiue (except showing its own pres- 
ence), I have remarked none whatever." ("Cyclopie- 
dia," Ziemssen, vol. sv., p. 400.) 

It doea not seem to me, in my experience, that it is 
capable of producing resolution of plastic inflammation 
in the kidneys, or absoi-ption, aoless given in very lar;ge 
doses, and in the acute recurrences and new effusions, 
which are the only conditions which any remedy can 
cure in clironic nephritis. In this latter affection an 
anaemic condition and exhaustion usually exist, which 
are increased by large doses of this alkali. I have 
known 75 grains to be given daily in an advanced stage 
of iuterstitial nephritis, with the effect of greatly in- 
creasing tlie previous debility. In acute nephritis I 
have found it of more use; sometimes, I thought, bring- 
ing about resolution, diuresis, and diminution of albu- 
min. In chronic interstitial nephritis, however, diuret- 
ics are very seldom required. 

In nephritis accompanying or caused by syphilis, I 
have known the iodide to effect cures ; a notable instance 
is the case of so-called waxy kidney described by Bartels 
(Ziemsseu). In syphilis it should be given in large doses. 

Even if the syphilitic origin of the nephritis cannot 
be distinctly recognized, if the patient have ever suffered 
from secondary syphilis, tlie iodide of potassium in full 
doses will be of great benefit. I have been surprised at 
the rapidity with which neuralgic symptoms, profuse 
albuminuria, headaches, and various urfemic symptoms 
in interstitial nephritis in syphilitic subjects, yielded 
upon the administration of large doses of this salt. I 
sometimes prescribe in conjunction with it. Fowler's so- 
lution, or tlie protoiodide or biniodide of mercury, or 
corrosive sublimate. 

In the nephritis produced by lead-poisoning the iodide 
of potassium will undoubtedly, by promoting the excre- 



S86 BBIonT S DISEASE. 

tion of lead, be of use, and in the gonfy kidney or the ne- 
phritis of rheumatic gout I have found ilof great value. 
Arsenic hiis sometimes proved beneficial in diminishing 
albuminuria and in relieving headaches and nausea. 
From its pathological effects upon the kidneys it should 
in iuQammation of them, have a very great influence, an- 
favorable or favorable. Given in certain doses I have 
never known the former to result, but often the latter. 
I usually give jfo^ of ^ grain several times daily. I have 
given, however, j\ of a grain at a dose. 

Lead, according to Geo. Lewald,' has been found to 
diminish the secretion of albumin in the nrine and to 
increase the quantity of urine. Neither the diminotiun 
of the former nor the increase of the latter appeared to 
hold any relation to the quantity of lead administered. 

Prof. 9. A. Jones, of the University of Michigan, took 
charge of the case of a patient, a man lifty-two years of 
age, a lawyer, with cirrhosis of the kidneys. Had been 
suffering for the last three years. There was frequent 
urination and some hyaline casts. No oedema ; some 
uric acid. 

Lead was administered in small doses without other 
remedies. A cure was not effected, but such an amount 
of benefit was conferred as to enable the patient to re- 
Bume and continue work for a year. He died two years 
after, however. 

It is possible that this mineral, which has such a pois- 
onous effect upon the kidneys, may yet be found to 
possess curative properties in affections of ihem. 

Turpeidine might be found of use where there is a 
feeble state of the renal circulation ; it should be given 
in drop doses to an adult, two or three times daily. Its 
effect upon the kidney and indications for its use seem 
very much the same as cantharides. 
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The chloride of gold has proved of great value in chronic 
interstitial nephritis. Under its use I have often known 
the albumin to diminish and disappear. Aside from its 
stringent properties I can advance no theory of its 
beneficial action except that it may exert an influence 
through the medium of the spinal cord and renal nerves, 
experience having shown it to be a nervous stimulant 
and tonic of great importance. I have found it of great 
value in affections of the geni to-urinary system unac- 
companied by inflammation, as in seminal weakness, 
loss of power of the sphincter of the bladder, the various 
degrees of impotence, etc. At all events, its usefulness 
in chronic nephritis has sometimes been unmistakable, 
and it is likely to prove still more useful if the patient 
suffer, as is usual, From nervous symptoms, hypo- 
chondriasis, irritability, vertigo, etc. The chloride of 
gold and soda seems to produce very much the same 
effect as the chloride of gold simply, 

I administer these remedies in doses of from rhr to -^ 
of a gi-aiu three or four times daily, or even oftener. 

The tannate of sodium has, in my experience, been 
of use in diminishing albuminous exudations, though 
the accomplishment of this simply in chronic intersti- 
tial nephritis is not necessarily a great desideratum, 
unless the albumin be lost in considerable quantity, as 
the mere cessation of albuminuria does not always de- 
note an improvement in the nephritis. 

Of convallaria I have already spoken. It is of great 
use when there is a feeble action or organic affection of 
the heart, and it undoubtedly possesses some diuretic 
properties. As it is not cumulative it may in some 
cases be given more freely than digitalis. 

Nitro-glijcerine is of value when there is great arte- 
rial tension, violent action of the heart with hypertro- 
phy and polyuria, although I have known it, in some of 
these conditions, to be valueless. In the case referred to 
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on p. 203, althongh I believe, after repeated examina- 
tions, that nephritis waa slight and secondary to other 
derangements, the piilae was hard and tense, tliere waa 
increased and violent impulse of the heart, and exces- 
sive flow of urine, for two weeks at least 24 quarts being 
passed every twenty-four hours. Under the influence 
of this remedy, a drop of a one per cent, solution being 
given four times daily, the urine fell from 12 to 5 quarts 
daily. Its use had to be suspended in three weeks, as 
it produced distressing, "bursting" headaches. 

The specific gravity of the urine in this case was, whUe 
the urine was so abundant, 1000 to 1003 ; afterward it 
reached 1006. Albumin was found only occasionally, 
and then only in very minute quantities. The micro- 
scope had shown no indications of nephritis, except a 
few epithelia from the convoluted tubules. As this 
patient came under my care only a few days before my 
departure abroad in July, and he lias been under my 
care again only for ten days, I hope at a future time to 
present fuller details of this case, which is full of inter- 
est from every point of view. 

Digitalis is a valuable diuretic where the diminished 
flow of urine is dependent upon enfeebled action of the 
heart, and may, like convallaria, be administered in sim- 
ilar cardiac conditions. The comparative splieres and 
modes of action of these two remedies in cardiac de- 
rangements are as yet not strictly defined. Digitalis 
has the merit of not being an irritant diuretic. It is 
more fully spoken of in Cliapter XXI. 

Iron, especially tlie chloride, is often of use in chronic 
interstitial nephritis; it is especially so in enfeel)led 
muscular action of the heart, alone or in combination 
with digitalis. Iron is ordinarily of most use in pro- 
portion as the hepatic, digestive, and assimilative func- 
tions are normal, and as the albuminous piienomena are 
remote from or independent of recent and fresh con- 
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gestion or inflammation. That it may be of use in con- 
trolling albuminuria ia ehown in Case VI., and in tlie 
following case, in which it was given in combination 
with qninine. Of its possible mode of action I have 
Bpoken in Chapter XXI. 

OiSE Xnr.— X , a carpenter, aged twenty-four ; natnrdUy of a 

good conatifution ; consulted me an ticcoimt oi freiiueat Drinatioa and 
debility. Kad been HnfTering for eeveral weeks. Urine albuminous, 
with epithelia from the kidney and pua corpiisclea. Bad bad fever 
and ague and was aomewhat aniemic. Gave 12 dropa chloride iron 
after and 3 gmina qoiniiie before each tneaL 

Under the inflnence of these remedies, rest, and appro- 
priate diet, the albumin, epithelia, etc., disappeared 
entirely at the end of some weeks. That this was a 
comparatively mild case of interstitial nephritis there is 
no doubt, but "mild" only in that no symptoms of 
ursemic poisoning had declared themselves. I did not 
expect from these remedies the benefit that resulted. 
That the chloride (and likewise the phosphate) of iron 
is, however, of use in controlling albuminous exuda- 
tions I have many times found, and I believe them to 
be of value in subacute nephritis. The influence of the 
chloride of iron upon the circulation of the kidneys is 
well known ; as to the exact influence of the qninine I 
am not so sure. It is, however, of service where there 
has been much loss of albumin, and I liave often found 
it useful in albuminuria. 

The value of nitric and phosphoric acid I have already 
referred to. (See Chapter XXI.) They undoubtedly 
aid greatly sometimes in diminishing albuminous ex- 
udations. 

It thus appears that the number of remedies which 
have alone been known to prove curative in chronic 
interstitial nephritis is not numerous. Nevertheless. 
these, intelligently administered, conjoined with other 
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meaaureB and remedies, and aided by an early diagnosis, 
may effect a cure in many cases. 

CantJtarides, of whicli I usually give a fiftieth or one- 
hundredth of a grain at a dose, prepared in the form of 
a trituration with sugar of milk, has sometimes, in con- 
junction with coiTosive sublimate or calomel, brought 
about a subsidence of the albuminous secretions when 
the two latter remedies seemed inefficacious. In one or 
two instances I have produced by it alone, diminution 
of albuminuria. Of the possible mode of its action I 
have already spoken. It seems more calculated to be 
of use in croupous nephritis. As a diuretic, however, 
its virtues are more apparent. I employ it more as the 
case recedes from tlie acute character ; being most ser- 
viceable if there be apparently a weak condition o£ the 
renal circulation. 

When we consider the close analogy between the 
symptoms and pathology of the gouty and cirrhotic 
kidney, we may hope, in the latter, to derive benefit 
from the same class of remedies and treatment that is 
useful in gout. In chronic gout, and sometimes, though 
rarely, in acute paroxysms of gout, small quantities of 
albumin are generally excreted. The gouty kidney al- 
most always presents the features of interstitial, seldom 
of croupous nephritis. 

When a gouty paroxysm is developed there is usually 
an excess of uric acid, preceding, or produced by, the 
renal disturbance, with diminished alkalinity of the 
blood, preventing its holding the urate of soda in soln- 
tion. Tliis acidity may be and is generally due to im- 
paired activity of the cutaneous or hepatic functions, or 
to the mal assimilation of food. 

We may, recognizing the important rSfethat the liver 
performs in developing gouty and witlt it renal disturb- 
ances, often hope, where the kidney disease is accom- 
panied by marked hepatic derangement, in view of the 
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dependence of the former upon the latter, that the same 
class of rtiiuediea that is likely to be serviceable in af- 
fections of the liver may ameliorate the morbid condi- 
tion of the kidney. And this, indeed, we often find to 
be the case. 

Where there are marked hepatic symptoms benefit 
will often be derived from treatment appropriate to 
liver troubles. I place among tlie most valuable ac- 
cessories in such cases certain mineral springs, notably 
Carlsbad, Marienbad, and Vicliy. The latter water, 
whose chief constitnent is the bicarbonate of soda, is of 
use where the urine is acid, where the debility is not 
great and the functions of the liver are markedly de- 
ranged. According to Garrod. it is most useful in 
acute gout. It is indicated where an excess of uric 
acid is formed in the system. In the difficulty on the 
part of the kidneys of excreting the uric acid, Vichy is 
not serviceable. It aids in the formation of certain bil- 
iary acids and neutralizes acidity of the urine and ex- 
cess of uric acid in the blood. 

The waters of Carlsbad {Sprudel and Schlossbrunnen), 
whose efficacy depends mainly upon the sulphate of 
eoda, together with the carbonate, are of use more par- 
ticularly in proportion as the kidney affection is directly 
dependent upon that of the liver, though they are of 
value in conditions characterized by the existence of 
uric acid in excess.' The value of these waters in 
chronic fatty, enlai^ged livers, in gall-stones, etc., is too 
well known to expatiate upon. I have in mind one 
case of frequently recurring albuminuria in chronic 
gout, with great congestion and pain in the Uver, ap- 
parently qnit^j cured by two seasons at Carlsbad. 

The BuJfalo Lithia Springs waier, "No. 2," in Vir- 

■ It is bnt verj recently that 1[ hu been dlgaovered thkt the Sprndel con- 
taiua [oor-fifths and the Sohlosibrutinen two-Oftha at a grain of the carbon' 
aU itftiAia to the gaUon, 
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ginia, should be, and has, indeed, proved of use where 
the uric acid diathesis is marked. The following is the 
analysis of the water made by Prof. Wm. P. Tonry, of 
the Maryland Institute, Baltimore; 

[Besnlta expressed in grama per imperial gallon.] 

B):riDgi So. i. aimlm. 

Sulphate of magnesia 0.885 

alumina 9.067 

lime 33.067 

Carbonate of potash 29.300 

Bicarbonate of lime U.963 

lithifl. 2.250 

baryta. 1,750 

iron 0.300 

Gbloride of aodinm 4.921 

silica. 1.878 

FhoBphoric acid traces 

iodine traoeti 

Organic matter small amount 

Total number of graine per gallon 98.376 

Solphuretted hydrogen 8.3 cubic in. 

Carbonic acid gas 69.2 " 

Its alkaline constituents, and, most of all, the lithia, 
which it contains in considerable proportions, make this 
water exceedingly valuable where alkaline waters are 
needed. The power of lithia as a solvent of uric acid is 
well known. The lithia waters are especially suited to 
the gouty kidney, and in this, except so far as any di- 
rect influence upon the cirrhosis is concerned, sometimes 
prove exceedingly beneficial. The iron contained lu the 
Carlsbad and Buffalo waters adds greatly in anseraic con- 
ditions to their value. As a rule, the interstitial nephri- 
tis of gout, which Chai-cot calls the "gouty kidney," is 
accompanied by an excess of uric acid in the blood, 
whether causing or caused by the non-el iminative power 
of the kidney ; and although too much cannot be ex- 



I 



CCEOiriC INTEKSTITIAL NEPHEITIS — TEEATMENT. 243 

pected from waters in relieving renal congeation or in- 
flammation, it is often of tlie highest importance to 
diminish the excess of uric acid, as severe crises and 
uriemic symptoms may thereby be prevented. I tliink 
in ordinary albuminuria, without advanced or marked 
signs of nephritis, the BnfTalo lithia water is sometimes 
of use ; but cannot, so far as the action upon the kid- 
neys is concerned, recognize its applicability generally 
in chronic interstitial nephritis, with or without cirrho- 
sis, characterized by low specific gravity of the urine, a 
deficiency of nric acid, and perhaps by polyuria. It is 
likely to be of more value in nephritis where there is 
torpidity of the liver, acid dyspepsia, etc., and in cases 
characterized by a rheumatic diathesis. 

The Bilin water of Bohemia, which is imported here 
without deterioration, containing .110 grain of Hthia 
and 23 grains of the carbonate of soda to the pint, 
together with the carbonates of magnesia, iron, sulphate 
of potash, soda, and alumina, lias proved of great value 
in nephritis where the uric acid diatlieais existed, partic- 
ularly if complicated with hepatic derangements. It is 
a valuable litliine water, and has many ot the proper- 
ties both ot the Carlsbad and Vichy waters. 

The Ballstoji Spa (United States Spring) water con- 
tains a very large amount of lithia (.950 grain to the 
pint), together with 0.2li8 grain of iron. It should be 
of use in many cases of nephritis attended with hepa- 
tic and digestive derangements. The same may be said 
of several of the Saratoga waters, some of them contain- 
ing lithia in considerable amount. 

The waters of Contrexville (France) have proved of 
value. They are calcic, alkaline, and slightly ferrugi- 
nous and arsenical ; they are of use sometimes in diabe- 
tic complications, and especially in chronic cystitis. 
They are decidedly diuretic. 

Tile waters of Pougues (France), sodic-bicarbonate 
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and slightly ferrnginons, are somewhat similar to 
(though not arsenical) the waters of ContresviUe. Both 
these waters can be obtained here. 

It would seem as if the numerous excellent and easily 
taken eflferveBceut salts of lithia no.w in use, as the ben- 
zoate, citrate, etc., should be serviceable in the uric acid 
diathesis. In a coarse way they certainly can do good 
by bringing about alkalinity of the urine ; still in chron- 
ic nephritis I should not employ them except as tem- 
pomry measures. Tlie greater efficacy of medicinal 
substances as found in natural waters is well known, 
waters which contain mineral constituents in feeble pro- 
portions conferring undoubted benefit in disease. 

The Marienbad waters very much resemble those of 
Carlsbad, except that they contain twice as much sul- 
phate of soda, and are cold, while the latter are warm. 
The Marienbad also contain more iron than the Carls- 
bad. 

Fran^ensbad, like the above two, in Bohemia, contains 
more sulphate of soda than Carlsbad, and less than 
Marienbad. It is valuable in the same class of troubles. 

Tarasp is situated in the lower Engadine, at an eleva- 
tion of 4,000 feet; the waters of the springs contain a 
large quantity of sulphate of soda, 16 grains, and also 
29 grains of common salt, together with 27 of carbonate 
ot soda to the pint ; they partake, therefore, of the prop- 
erties of Cai-lsbad and Vichy combined. 

The waters of St. Nectaire, in Central France, are 
mildly alkaline and ferruginous. I think them of use in 
certain cases of nephritis not too far advanced. They are 
situated at an elevation of 4,500 feet, and consequently 
combine the advantage of mountain air. They can be 
reached in about thirteen hours from Paris. 

The waters of Alont Dore, fifteen miles from St 
Nectaire (arsenical and ferruginous), at an elevation of 
about 3,iJ(K> feet, may be resorted to in somewhat similar 
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cases to those likely to be benefited by the waters of St. 
Nectaire. 

La BourhoTile, at an elevation of 2,400 feet, also in the 
same department (Pny de Come), iron, strongly arseni- 
cal, containing four-fifths of a grain of arsenious acid to 
the gallon, and alkaline springs, are perhaps of more 
use than either of the preceding in alhnminuria and 
in the gouty kidney, and in nephritis cansfd by an 
accompanying paludal poisoning; they ai-e of especial 
value io the cachexia produced by the latter canse. 
The waters have considerable diuretic properties. I 
have known patients suffering from chronic interstitial 
nephritis greatly benefited by them. The waters of 
Kreutznack, near the Rhine (chloride of sodium, iron, 
bromide, and iodine), are of use where iron seems of 
value ; and some of the milder chalybeate springs of 
Saratoga, some of them containing, as already stated, 
considerable lithia, should, in anremic conditions, and 
where iron is of use, be serviceable, especially in the 
uric acid diatheses and in torpid livers, i have always 
thought that the lai^e quantity of the carbonate of 
lime, however, which they contain (most of them 8 
to 14 grains to the pint), and whicli is found only in 
minute quantities in most of the European springs, 
militates against their utility in affections of the liver 
and kidneys. 

Wildungen, in Germany, about sis honrs from Frank- 
fort (calcic, alkaline, and ferruginous), are suited to 
somewhat the same cases as St. Nectaire ; they are of 
additional value in chronic cystitis. 

1 am certain that in nephritic disorders the employ- 
ment of mineral waters has not received the attention it 
deserves. I have had, in numerous visits to the Old 
World, many opportunities of observing their beneficial 
effects. The spas of the Continent have the advantage 
of having each been analyzed qaantltaClTely and of hav- 
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ing been well fried. It is only a matter of stndy to ob- 
tEiin much benefit from them from a tlierapeutic point of 
view, but the same discrimination must be observed in 
prescribing them as in selecting other medicines, super- 
added to which must be considered the snitability of 
the location and climate to the patient. Among the 
most useful works on mineral springs and health re- 
jaorts may be mentioned those of Dnrand-Fardel and 
Conatantin James, both of Paris; Ad. Joanne, "Lea 
Bains d'Europe" ; Madden, "Ilealtli Resorts," a fair 
compilation ; a very good work by an American author, 
Dr. Walton, "Mineral Springs of the United States and 
Canada;" Dr. MacPherson, "The Baths and Wells of 
Europe," London; Macmillan & Co.; also Eiig. le Bret, 
" Manuel Medical des Eaux Minerales," Paris, a most 
excellent work; "The Mineral Waters of Europe," by 
Drs, Tichborne and Prosser James, London, 1883. 

Diuretics. — An essential feature of interstitial ne- 
phritis is that not only are anasarca andcedema usually 
absent, but the flow of urine is, on an average, in exceaa 
of that of the healthy kidney ; consequently the occa- 
sions for the use of diuretics are rare. In enfeebled 
conditions of the system, however, and of the heart, 
they are sometimes needed, and in advanced stages of 
interstitial nephritis the healthy tissue of the kidney is 
80 limited that the quantity of urine fails below the 
average. 

Broom, Juniper, and simple water increase the amount 
of urea, and they become endowed with increased value 
in proportion as there is a diminution of urea in the 
arine. The alkalies, their carbonates, as the carbonate, 
bitartrate, and acetate of potash and urea, should be of 
use as diuretics when the secretion of urea falls below 
the normal. These remedies act not only as hydra- 
gogue cathartics, but as renal depuranta. (See "Dinre- 
tics," Chapter XXI.) 
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Tlie alJcaliiie diuretics cannot be employed much if 
there have been a great loss ot albumin and the blood is 
very much detibrinated, nor in conditions of great de- 
bility or of feeble digestion. 

In enfeebled muscular and nervous action of the 
heart, strychnia, digitalis, iron, convailaria, and the 
fluid extract of coca are all to be considered. 

The Treatment of Various UrcEmic Accidents, — Of 
these may be mentioned, as among the most trouble- 
some, convulsions and distressing itching, and prurigo. 

The treatment of the former is referred to on p. 213. 

For the relief of the intense itching I have found 
nothing comparable to an infusion of conium leaves, 
prepared by steeping a drachm to a quart of water. 

Lotions or ointments, containing 3 to Q mtnims of 
dilnte hydrocyanic acid, may be employed, I have also 
found a lotion of staphysagria of great use, and an oint- 
ment containing five per cent, of naphthol has proved 
especially serviceable. 

Danger of AmesDietics in JS'epkTilis. — That this dan- 
ger may exist I think is shown in papers by Dr. R. Van 
Santvoord {Medical Record, March 10, 1883). Dr. Law- 
rence Turnbnll {Medical and Surgical Reporter), and 
others. He shows from various authorities, particularly 
Mr. Lawson Tait, that the administration of ether will 
produce suppression of the urinaiy secretion, and cases 
are reported of death from the administration of ether, 
in which the autopsy showed no organic lesion, except 
Bright's disease. Although ether and chloroform are 
often without injury administered in nephritis, their 
use should, I think be avoided if there be anuria or ex- 
tensive structural changes in the kidneys. 
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TREATMENT OF CHRONIC CROUPOUS NEPHMTIS. 

After the consideration that has been given to the 
treatment of acnte nephritis and chronic interstitial ne- 
phritis, there is comparatively little to be added under 
the heading of this chapter that may not be included in 
the last-named diseases. Clironic croupous nephritis is, 
I think, much less common than the cirrhotic kidney, 
and when it exists usually produces the large white kid- 
ney, the fatty, or the contracted kidney, each of which 
is in its nature incnrable. 

Nevertheless there are forms and gradations of this 
chronic affection which are accompanied by severe 
dropsy and apparently entire breaking down of the 
system, which are cored ; probably permanent organic 
changes not having been fully established. Unless, 
therefore, unmistakable evidences are fonnd of incur- 
able organic changes, and unless other conditions of the 
system militate against the possibility of recovery, the 
cure of the patient is always to be hoped for and at- 
tempted. 

It is within my own experience, as well as that of 
others, that cases are cured, and sometimes, too, where 
the rational signs and the enfeebled state of the patient 
seemed to extend but faint promise of recovery. Some 
cases I will give later. There is the advantage in the 
management of this affection, that it is usually discov- 
ered with a certain degree of readiness and prompti- 
tude; albumin is never absent, and the physical symp- 
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toms, as marked cederaa, vomiting, or anasarca, are not 
long in making their appearance. Unlike chronic inter- 
Btital nephritis, it is seldom chronic from the commence- 
ment, bnt is usnally traceable to some assignable canse, 
or followa acute nephritis ; it is not, like the interstitial 
form, the almost constant concomitant of cystitis and 
phthisis. 

When I speak of a " cnre " or of recovery, I do not 
mean that the integrity of the kidney is absolntely re- 
stored. Loss of epithelia and their replacement by en- 
dothelia must occur; there may be permanent atrophy 
of some tufts, some thickening of connective tissue, etc., 
but if the kidney be left healthy enough to accomplish 
its depnrative functions perfectly, and the inflammatory 
process be entirely arrested, the expression is exact 
enough. 

Rest and Diet. — The reasons why rest and the recum- 
bent position sometimes should be enjoined in chronic 
interstitial nephritis apply equally in chronic croupous 
nephritis. 

The excretion of uric acid in chronic croapous ne- 
phritis often remains normal, though that of urea is 
generally diminished. I believe it is owing to the non- 
retention of the former that urremic accidents, as coma, 
epiataxis, convulsions, etc., are less frequent than in 
interstitial nephritis, where the uric acid excreted 
is diminished. A more highly nitrogenized diet may 
therefore be allowed, and indeed, so great sometimes is 
the quantity of albamin lost (10 to 20 grains in twenty- 
four hours) that its waste must be supplied, if possible, 
by nitrogenous food. Tlie freedom of its employment 
must be regulated by the conditions of the digestive 
system and the tendency to uremic poisoning. 

Diaphoresis. — What has been said of the importance 
of this operation in other forms of nephritis applies es- 
pecially in this one. Not only are the kidneys relieved 
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of the burden of over- separation and excretion, and the 
calibre of its vessels diminished, but anasarcous and 
dropsical conditions are often at once relieved by it. I 
can endorse Bartels* opinions as to the importance of 
the sweating process : 

"In chronic parenchymatous nephritis also I have 
repeatedly found, after the adoption of a methodical 
diaphoretic treatment, that as soon aa I succeeded in 
producing a profuse sweat every day, a more abundant 
excretion of urine set in, and that the percentage of 
albumin at the same time became reduced. Rosensteia 
also has laid stress upon the effect of diaphoresis ia in- 
creasing the urinary secretion. In this fact it seems to 
me we have evidence not only of the symptomatic but 
also of the curative value of diaphoresis in the treat- 
ment of chronic nephritis. I have already intimated 
my opinion as to the manner in which diaphoresis acts 
on the pathological condition of the kidneys. I believe 
that by the long-continued and dally repeated hyper- 
iemia of the capillaries of the skin the vessels of the 
internal organs— consequently those also of the kidneys 
— are relieved of the excessive amount of blood con- 
tained in them ; the result of this must necessarily be 
increased rapidity in the movement of the blood through 
the capillaries and veins which are in a state of inflam- 
matory dilatation. But this, furthermore, results in 
increased secretion, and therefore even in this way 
diaphoresis acts antiphlogistically upon the inflamed 
kidnej's. In addition to this, too, the profuse perspira- 
tion depletes the general systemic circulation, for the 
sweat is derived from the blood and does not represent 
a direct transudation of the dropsical fluid. Now, 
although the vessels promptly reach their former state 
of repletion again by the absorption of this dropsical 
fluid, still, it cannot be doubted that a certain period of 
time must elapse before this ia effected. All this ia 
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time gained for the vessels of the inflamed kidneyB— 
time for them to contract themselves to smaller cal- 
ibres, and this cannot be without its effect upon the 
function of these organs; clinical experience also prov- 
ing that this effect is obtained. Patients urinate more 
freely just in proportion as the circulation, relieved 
from obstruction by dint of the diaphoresis, increases 
in speed, and the urine contains less albumin in propor- 
tion as the secreting vessels lose their state of preternat- 
ural distention. Finally, I hold it to be established that 
the disturbances of nutrition provoked by inflammation 
may be completely set right by a sufficiently prolonged 
and consistent diaphoretic treatment." 

If the action of the heart and strength permit, the hot- 
air, vapor bath, or wet blanket may be employed, aa 
described in Chapter XXL I place them in what I 
think to be the order of their value. Pilocarpine, by 
hypodermic injection, and jaborandi, can be used if 
necessary. The hatha can be employed daily or at 
longer intervals. 

Diuretics are more needed than in chronic interstitial 
nephritis, and are often indispensable to the relief of 
dangerous conditions, as dropsy of the pericardial sac, 
anasarca, hydrothorax, etc. (See p. 168.) 

Caffeine and apocy^num cannahinum are of great 
value in the anasarca and dropsy of chronic croupoaa 
nephritis. 1 know no remedy, particularly where the 
heart is involved, more useful than the former, while I 
have relieved severe cases of ascites by apocynum. 

Digitalis and convallaria are often invaluable in 
chronic croupous nephritis, where dinreticsare required. 
For further indications for the employment of these 
four last remedies see Chapter XXI. 

Nitroglycerine (glonoine) (see Chapter XXT.) has 
proved of benefit in a number of cases in promoting 
diuresis and in diminishing albuminuria and anasarca. 
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It seems of nse especially where there is much arterial 
tension. I have given it conjointly with the sesquicUlo- 
ride of iron, as suggested by Dr. Robeon. 

Chloral. — According to the experience of Dr. Tliomaa 
Wilson {British Medical Review, December, 1883), thi3 
drag may prove of value in chronic cronpons, and per- 
haps interstitial nephritis. He gives the details of the 
case of a lady, in whom, some time after confinement, 
asthma, dropsy of the legs to such an extent that she 
could not stand, and albaminous urine a^jpeared. 
There was orpncea, cyanosed lips and dilated heart ; 
also granular and hyalin casts. The administration of 
chloral brought about great amelioration of the abovo 
conditions, which, however, reappeared on stopping the 
remedy. The resumption of its use was followed by 
a complete cure. The case was a grave one. Dr. "W". 
attempts no explanation as to the mode of action of the 
chloral — it produces neither diuresis nor diaphoresis. 
It is possible that this drug, like the muriate of gold, 
and nitro-glycerine, may have produced its beneficial 
effects through the renal ganglia, and it may be yet 
shown that many cases of nephritis are neuroses, and 
that their control may in time be found in the use of 
remedies of the character just mentioned. 

Iron often proves of great value. The following illus- 
trates its ■usefulness : 

Case XIV. — Mr. G , aged eighty-one, bis yeare ago suffered from 

great lassitude ; legs and hoAy began to swell ; nrine fonncl to be 
higbjj albuminons ; bod had for a long time a dull headache, becom- 
ing after a time most intense. Frequent miotnrition in Bmoll qnao- 
titiea ; nausea and vomiting ; violent action of the heart and intense 
thirst. This case was prononnced chronio parenohymatous nephritis 
by one of ottr moat eminent phjHioiana, whose prognosis was that the 
patient coiild not possibly siirrive more than six or twelve months. 

The treatment mainly employed was iron, quinine, 
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alcoholic stimnlants, and hot-air baths, diuretics being 
resorted to in limine. A liberal diet of animal food 
was ordered. Mr. G- — , whom I bad kuown for many 
years, has given me this account of his case, which I 
had watched with interest. At the end of three years 
from the commencemeut of treatment he was pro- 
nounced entii-ely cured. The kidneys are at present 
perfectly healthy, as I have had an opportunity of as- 
certaining, and tlie patient's health is now good. 

The patient's constitution, however, and tltat of his 
family, are remarkably good, his ancestors being noted 
for their longevity. 

The treatment of this case and of Case X. was much 
the same. Tlie two forms of nephritis, however, differed. 
As in that case, quinine was given, but in neither is it 
possible to determine how important a factor it may 
have been in relieving the kidneys. There is more rea- 
son for supposing, however, that the iron had a greater 
effect, Aa regards the use of alcoliol, I have not found 
its direct influence upon the kidneys deleterious. It 
does have such an influence, of course, when used too 
freely, but I believe theintiuenceof certain pure spirits, 
as gin, whiskey, and bi-andy, in moderation, dry cham- 
pagne, Rhine wines, and light clai-et, ai-e likely to have 
a diuretic and salutary effect. 

Arsenic is sometimes of great use in chronic croupous 
nephritis. (See p. 208.) 

Its efficacy is shown in 



Cabe XV.— J. P , aged twenty-two ; chronic eroupout n^iArifts. 

which had existed six or seven months at the least ; cause unknown ; 
anasarca of the limbs, nausea, vomiting, headache, and debility; nrine 
highly albuminous, and contained grannhu' and hyaline casts. The 
case was completely cured by the administration of Fowler's solution, 
four or five drops after each meal, together with the tincture of cin- 
chona, a drachm before each meoL The case occurred nearly twenly- 
tive years ago, oud I had not then learned to employ the bath for the 
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production of diaphoiesis. I do not aomment npon the ciiae, bat sini' 
ply atate it. I have not, lioweTer, oftea found aiBetiic of great use. 



The value of the bitartrate of potash as a diuretic in 
chronic croupous nephritis is clearly shown in tha cases 
report-ed by Dr. J. Hughes Bennett (p. 292). I have 
myself employed it with great benefit in subacute and 
chronic croupous nephritis. 

The mild and tlie corrosim chlorides of mercuTy have 
often proved serviceable, but much less so than in acute 
conditions. For indications and mode of use> see Chap- 
ter XXI. 

Cantharides have often been of use in diminishing 
albuminous excretion and in promoting the secretion 
and flow of urine. The efficacy of this remedy is often 
greatly increased by combining it with iron. 

Nitric acid is often of valne, in albuminous and ana- 
earcous conditions, in stimulating the flow of urine and 
diminishing albumin. (See p. 207.) 

Muonymus, or its alkaloid, eitonpmlTie (see p, 210), 
may be useful in torpid conditions of the liver, as is 
also the muriate of ammonia, podophyllum, nitro-mu- 
riatic acid, etc. Fuchxin and rosanilin undoubtedly 
aid in diminishing albuminous exudation. Iodide e^ 
potassium, unless in syphilitic conditions, has never 
proved of much use to me in this form of nephritis. I 
have found other diuretics more reliable, and this rem- 
edy has nearly always disappointed me. The experi- 
ence of Bartels is to the same effect. 

Lead. — If this remedy be of real use in chronic ne- 
phritis, its sphere should be more in the interstitial 
form. 

A case is, however, reported by Prof. Gatchell, then 
of the University of Michigan, of what was probably 
chronic or subacute interstitial nephritis ciired by lead 
in conjunction with hot-air baths. The cure may have 
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been due to the latter, although the experience of Le- 
wald shows that lead can diminish albaminuria. 

Lithia waters should also be most useful in the gouty 
kidney, or in nephritis accompanied by the uric acid 
diathesis, but there are certain conditions of deranged 
digestion, ansemia, etc., even in croupous nephritis, 
which would not be likely to be benefited by them. The 
mineral waters enumerated in the chapter on chronic 
interstitial nephritis are here applicable^ on the same 
principles as there mentioned. 
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When acute suppurative nephritis can be diagnosti- 
cated as an accompaniment of and caused by acute 
nephritis, if the abscesses are small, recovery may 
take place with the recovery of the latter, and this 
often occurs when the nephritis is the result of scar- 
latina or diphtheria. When it has tliis etiology the 
treatment must be that of the acute nephritis. When 
it arises from blood-poisoning, the former of course 
must receive due consideration, but, at the same time, 
it must be remembered that with the suppuration there 
is more or less diffused nephritis, and such treatment 
as is likely to help this should be employed; indeed, 
this latter condition, with its treatment, should always 
be considered. When caused by calculi or cystitis, of 
course these must be i-emoved or cui'ed if possible ; 
but it must always be borne in mind, unless evidence 
of disorganization or extensive suppuration exist, that 
often the abscesses affect only one kidney, that they are 
often small and circumscribed, and may heal up, the 
liquid contents of the small ones being absorbed, the 
rest being converted into a calcareous mass. Sometimes 
the abscess may empty into the pelvis of the kidney. 

When the abscesses open into the peritoneal viscera, 
or into the groin, the proper methods of evacuation must 
be employed. Extirpation of the kidney has been fre- 
quently successfully performed in suppurative nephritis 
produced by nephi-itic calculus, and from other causes. 
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(A) Condition qftJie Bowels, — It is of great importance 
that the bowels should be kept thoroughly relaxed. 
Patients often state that they are not constipated, while 
they have very insufficient movements. The bowela 
should not only move daily, bnt very freely. It is not 
necessary for me to allnde to the varioas remedies that 
may be employed. 

(B) A case so forcibly illastrating the correctneaa of 
the views I present in the above chapter relative to the 
long existence that nephritis may have without albu- 
minuria, is at this moment, October 22, 1683, under my 
care, and I insert it here. 

It is that of a gentleman fifty-four years of age, of an 
excellent constitution ; his strength has been somewhat 
impaired for about three years, and he has snflfered from 
dyspepsia, headaches, and debility. For two years 
previous to last spring I made examinations of the 
urine every three or four weeks, with the invariable re- 
Bult of hnding epithelia from the kidney, pus, and some- 
times blood corpuscles. No albumin could ever be dis- 
covered. 

From May to October 1st the patient was absent 
from the country. Since October 1st I have several 
times examined the urine, and have each time found 
from one-half to three-fourths of one per cent, of al- 
bumin. The microscopic appearances remain the same, 
and various symptoms of nephritis have become mani- 
fest. 



258 bright' S DISEASE. 

{(T) Although this patient was not aware that he had 
had any syphilitic antecedents) I believe they may have 
existed. According to Prof. Semmola there is a form 
of cerebral syphilis which is the cause of polyuria, and 
several such cases are recorded where patients passed 
twenty-two quarts of urine in twenty-four hours, the 
specific gravity ranging from 1001 to 1005. A cure was 
effected in one of the cases by hypodermic injections of 
albuminate of mercury, and the use of iodide of potas- 
sium. 
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Diet in nephritis, 180, 224^ 249 
Diuretios in nephritis, 184, 246, 9S1 

modus operandi of, 132 

saliuR alia alkaline in nephritis, 192, 247 
Dropsy, flbMQce ct, ia interstitial nephritis, 150 



Epti-kkija, varieties of, in the kidneys, 6 

rod-Iiho utructure, reticulum, and minute anatomy of, 7 
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Epithelio, rod-like straotnTe of, in infl&mniation, II 
(vuimals, 11 
doady evtilliag of, 15, 06 

in the formatiua of caate, 76 
of the kiduci^, in diognoBis of nephritis, 163 
how to eiumiiie tho uriue for, 61 
Endothelia of tho tubulos, 18 

Ergot nnd ergotiiiino in tho treatment of nephritis. 193 
Euonjmus utrojmrpnrens in the treatmeiit of ncphritie, 210, 264 

OAIiUO Bciii in the treatment of tiephiitis, 198 

Olonoine in the treatment of nephritis (see nitro-gljcerine) 

Qold, chloride of, in the treatment of nephritis, 237 

Oold and soda, chloride of, in the treatment of netihritis, 237 

Gtomemlus, the, 2 

funotiona of, 33 
Glomernlitia, its importance, IC!), 170 

Helonus in the treatment of nephritis, 209 

IBOK, chloride, ia the trcntntent of nopbritia, 195, 197, 238, 253 

Jaborakdi in the treatment of nephritis, 183 
Jnniper as a diuretic, 2JG 

EiDNEi, atrophy of, 127 

general tmatomj of, 1 

oirotilation of, 23 

ootmeotive tissne of, 33 

cirrhotio, the, 139 

epithelia, Tuieties of, in, S 

granular deg«ieT»tion of, 127 

gontj and cirrbotie, 189 

impermeabilitj of, to nric add in gout, 136 

as affected bj lead poisoning, 110, lil 

nervoe of, 28 

tnbales of, 2 

Vftay degenontion of, 118 

zones of, 1 

LeiU) in the treatment of nephritis, 364 

poisoning aa a canrn of interstitial nephritiB, 14(1 
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Lead poisoning, pathological efiEects upon the kidney, 140 

producing gont, 143 
interrupting the excretion of uric acid, 143 

MatiArta as a canse of nephritis, 91, 103, 134 

Medullary rays, 3 

Muriate ammonia in the treatment of nephritis, 211 

Mineral waters, value of, in nephritis, and authorities, 245, 246 

Mineral waters in the treatment of nephritis, 241 

Carlsbad, 241 

Buf^o lithia, 241 

Bilin, 243 

Ballston, 248 

Gontrexeville, 243 

Pougues, 243 

Franzenbad, 244 

Tarasp, 244 

St. Nectaire, 244 

Mt. Dore, 244 

Kreutznaoh, 245 

Saratoga waters, 245 

Wildungen, 245 

Marienbad, 244 

Nephbitib, 83 

varieties of, 85 

no exclusive parenchymatous, nor interstitial, 85 

croupous, 87 

synonymes, 87 
acute croupous, definition o^ 87 

diagnosis of, 94 
course and prognosis of, 94 
pathology of, 95 
etiology of, 88 
infectious, 89 
from bacteria, 90 
malaria, 91 
parotiditis, 89 
treatment of, 179 
chronic croupous, 101 

synonymes, 101 
curability of, 248 
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Nephritis, obronio ozonpons, etiology, 101 

ages when most frequent, 105 
course and prognosis, 111 
diagnosis, 110 
pathology, 113 
pregnancy as a caose of, 105 
treatment of, 248 
interstitial, 127 
catarrhal, 127 
interstitial, synonymes, 127 

nature and nomenclature of, 127 

general pathological and histological changen 

in, 128 
acute and chronic, ^129 
curability of, 227 - 
general etiology of, 129, 181 
caused by cold, 131 
gout, 138 
syphilis, 135 
lead poisoning, 189 
pregnancy, 142 
cystitis, 143 

yalvular disease of the heart, 144 
among painters and workers in lead, 140, 141 
ages when most frequent, 130 
comparative proyalence in the sexes, 131 
duration of, 168 
diagnosis of, 110 
heredity of, 132 

hemorrhagic attacks in, 146, 147 
X)olyuriain, 146 

heart, hypertrophy of, in, 147, 149 
headaches in, 150 

nitro-glycerine in treatment of, 199, 237, 251 
nitric acid in the treatment of, 207, 239, 254 
without albuminuria, 153 
prognosis of, 171 
pathology, 172 
treatment of, 222 
suppuratiTe, 124 

diagnosis of, 126 

course and prognosis of, 126 
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Nephritis, snppnratiTe, etiology and pathology of* 124 

treatment o^ 256 

Opium in nrsBinio oonynlsions, 212 

PniOOABFiNB in the treatment of nephritis, 183 

nrsBmio conyolsionSy 212 
Phosphoric acid in nephritis, 208, 239 
Polyuria in interstitial nephritis, 146 
PotasssB bitart. in nephritis, 192, 254 
Pregnancy as a caose of nephritis, 105, 142 

Best in the treatment of nephritis, 179, 239 
Retinitis, albuminous, in chronic interstitial nephritis, 147 
Betinal changes in chronic interstitial nephritis, 147, 149 
Bod-like epithelia, functions of, in urinary secretion, 38, 39 

Syfhiijb as a cause of nephritis, 135 

Tannatb of sodium in nephritis, 199, 237 
Tufts, Malpighian, description of, 2 

changes in, in chronic croupous nephritis, 121 
Turpentine in nephritis, 236 

UasBoo accidents in interstitial nephritis, 146, 150 

treatment of, 247 
Urea and uric acid, excretion of, in interstitial nephritis, 146, 150 

interrupted by lead, 142 
Urine, nature and sources of, 33 

Ludwig's theory of the secretion of, 34 

experiments of Overbeck, Heidenhain, and others, illustratiDg, 
34 
Urinary extractives and urine, rod-like epithelia and tube system in 
formation of, 38, 39 

Yasa afferantia, 2 

Vasa efferantia, 2 

Vasa recta, 25 

Vision, disturbances of in interstitial nephritis, 149 
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